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‘A recent annotation in the Journal, on the treatment 
of constipation, incriminates liquid paraffin as a cause 
of lipoid pneumonia and as an obstacle to the absorption 
of fat-soluble substances such as carotene and to 
the healing of wounds. In these days of economy in 


prescribing... . the biologically standardized form of 
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easier to dispense, and there is no wastage of storage 
space.” 
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This book opens the door for you into tomorrow's Medicine. . . . 


Clinical Use of Radioisotopes 


Complete and specific information for the practising physician on 
diagnostic and therapeutic use of Medicine’s newest weapon. A brand 
new book devoted to the practical use of radioisotopes in clinical 
medicine. Jt is complete and up to date. After opening with a certain 
amount of necessary background material it gives five chapters covering 
the clinical use of radioactive iodine I" as it relates to Thyroid Physio- 
logy; Tests of Thyroid Function; Treatment of Hyperthyroidism; 
Therapy for Angina Pectoris; Diagnosis and Treatment of Thyroid 
Neoplasms; Diagnosis of Gallbladder Disease; Liver Function Tests, 
etc. Other chapters cover the diagnostic and therapeutic uses of 
radioactive gold, phosphorus, chromium, cobalt and iron. Then 
comprehensive sections describe the instrumentation and equipment 
needed in the radioisotope unit, and how to set up and manage the unit. 
By WILLIAM H. BEIERWALTES, M.D., PHILIP C. JOHNSON, 
M.D., and ARTHUR J. SOLARI, B.S., M.S. 

456 pages, 126 illustrations. 80s. 6d. 


Friedberg’s DISEASES OF THE HEART New (2nd) Edition 


Nowhere else today can one find so much practical information on 
recognition, treatment and understanding of every type of cardiac 
disorder. Veritably a storehouse of just about all the worthwhile 
information on heart disease available. 

By CHARLES K. FRIEDBERG, M.D., Assoc. Clinical Professor of 
Medicine, College of Physicians and Surgeons, Columbia University. 
1,161 pages, with 155 illustrations. 126s. 


Haagensen’s DISEASES OF THE BREAST 


A world famous authority makes available the knowledge acquired 
during 25 years of specialised concentration on diseases of the breast. 
The information is backed up with data accumulated for nearly 40 years 
2 the meticulous case records of the Columbia Presbyterian Medical 
entre. 

By C. D. HAAGENSEN, M.D., Professor of Clinical Surgery, College 
of Physicians and Surgeons, Columbia University. ; 

785 pages, with 962 illustrations. 112s. 


CLINICAL EXAMINATIONS IN NEUROLOGY 
By Members of the Section of Neurology and Section of Physiology, 
Mayo Clinic and Mayo Foundation, Rochester, Minnesota. 
370 pages, with 76 illustrations. 52s. 6d. 
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——= Are YOu satisfied with the N.H.S.? — 


Fellowship for 
Freedom in 


Medicine 


Founded in 1948 by the late LORD HORDER | 


—— 


The Fellowship aims to free Medicine from the influence of party politics, to 
maintain the highest standards of medical practice and to see that the individual 
general practitioner and consultant can practice the art and science of Medicine 
unhampered by State interference. 





There are many things wrong besides remuneration 








eS Particulars from: The Hon. Secretary, F.F.M., 
teneeen me 45, Nottingham Place, London, W.|I. 
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By H. S. D. GARVEN, B.Sc., M.D., F.R.S.E MR. J. CRAWFORD ADAMS. 32s. 6d. 
662 pages. 776 illustrations. Ready in May 
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AN ATLAS OF MUSCLE PATHOLOGY IN Fourth Edition Reprint. SIR REGINALD 
NEUROMUSCULAR DISEASES WATSON-JONES. In two volumes. £6 10s. 
By J. GODWIN GREENFIELD, M.D., 
G. MILTON SHY, M.D., ELLSWORTH C PATHOLOGICAL HISTOLOGY 
ALVORD, M.D., and LEONARD BERG, M.D Fifth Edition. DR. R. F. OGILVIE. 52s. 6d. 
116 pages. 93 illustrations. 45s. > 
EMERGENCIES IN MEDICAL PRACTICE 
d SURGERY OF THE ANUS, ANAL CANAL Fifth Edition. DR. C. ALLAN BIRCH. 37s. 6d. 
AND RECTUM 
By E. S. R. HUGHES, M.D.(Melb.), M.S.(Melb.), THE PRINCIPLES AND PRACTICE OF 
F.R.C.S., F.R.A.C.S. MEDICINE 
316 pages. 398 illustrations. 50s. Third Edition. SIR STANLEY DAVIDSON. 35s. 
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PITMAN MEDICAL 





THE DOCTOR, HIS PATIENT AND THE ILLNESS 
MICHAEL BALINT, M.D., PH.D., L.R.C.P., L.R.CS. 


An account of one of the few systematic researches undertaken to study the events in the intimate 
atmosphere between doctor and patient. The research was carried out by 14 doctors in general practice 
with Dr. Balint as consultant psychiatrist. A most challenging book. 40s. net 


THE CARE OF THE EXPECTANT MOTHER 
JOSEPHINE BARNES, D.M., F.R.C.S., F.R.C.O.G. 


gives the most complete account to date of how a pregnant woman should be cared for from 


conception to delivery. Almost every conceivable aspect of the subject is covered . . . The book 
deserves general praise .” Proceedings of the R.S.M. Ws, net 


SURGERY OF THE HAND 
STERLING BUNNELL, M.D., ETC. 


‘Dr. Bunnell has an international reputation as a surgeon . . . His new edition remains a classic in 
surgical literature An important reference book.’’ British Journal of Surgery. 3rd Edition. £7 7s. net 





PITMAN MEDICAL 
45 D 


PUBLISHING . LTD 
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S EET, LONDON, 











NEW ENGLAND JOURNAL OF MEDICINE 


special concession 
— — rate for subscribers to 
The Practitioner 


As announced in the January number of The Practitioner (p. 3) 
arrangements have been made for subscribers to The Practitioner to 
receive the New England Journal of Medicine weekly at a reduced annual 
subscription. This will be $9.00 (£3 5s.), instead of the usual overseas 


subscription rate of $10.50. 


Orders for the New England Journal of Medicine, accompanied by 
remittance, should be sent to: The Publisher, The Practitioner, 
5 Bentinck Street, London, W.1. 
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LLOYD-LUKE 
ammummmms A new monograph entitled 


PULMONARY 


COMPLICATIONS OF MONARY | 


ABDOMINAL SURGERY | 


ABDOMINAL SURGERY 


by A. R. ANSCOMBE 
M.S. (Lond.), F.R.C.S. (Eng.) 


Senior Lecturer in Surgery and Honorary Consultant, 
St. George’s Hospital. 


Surgeons, anaesthetists and physicians, who have 
care of patients after operation, cannot fail to be 
stimulated by the problem of post-operative pul- 
monary complications as described in this book. 
These all too frequent complications are shown to 
be due to the effect of the abdominal operation on the mechanical function of the lungs; 
an effect which may be so severe as to cause the death of some patients in the immediate 
post-operative period. A simple method of estimating pulmonary function is described, 
and much evidence produced to show that such an estimation is essential in patients 
before an abdominal operation. 


x + 121 pp., 37 illustrations (1957) 20s. net Ready shortly 





wees An indispensable guide 


MEDICAL ETHICS 


edited by MAURICE DAVIDSON 

D.M. (Oxon.), F.R.C.P. (Lond.) 

Consulting Physician, Brompton Hospital 

The contributors to this volume are distinguished members of the medical and other 
learned professions, whose reputation in the world of scholarship and learning must 
command general respect. Each chapter deals with those fundamentals of conduct which 
rest upon the collective philosophy and wisdom of the ages, about which much has been 


said and written and of which the profession was never in greater need than at the 
present day. 


x + 165 pp., | illustration (1957) about 20s. net Ready shortly 


eum Other LLOYD-LUKE publications 


ANAESTHETIC BREAST FEEDING PRACTICAL 
ACCIDENTS (2nd Edition) OBSTETRIC PROBLEMS 
by V. KEATING by F. CHARLOTTE NAISH By IAN DONALD 

M.B., B.Ch., D.A., F.F.A., R.C.S M.A., M.D. (Cantab M.B.E., M.D. (Lond), F.R.C.0.G. 
(1956) 25s. net (1956) 12s. 6d. net (1955) 47s. 6d. net 


LLOYD-LUKE (Medical Books) LTD., 49 Newman Street, W.! 
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=MODERN BOOKS FOR PRACTITIONERS== 


A New Book PRINCIPLES OF EPIDEMIOLOGY Now Available 


By IAN TAYLOR, M.D., M.R.C.P., D.P.H., 


25 Illustrations 


SEQUEIRA’S DISEASES OF THE SKIN 
New (Sixth) Edition. By }. T. INGRAM., M.D 
F.R.C.P., and R. T. BRAIN, ™.D., F.R.C.P 


63 Coloured Plates and 426 Text-figures 105s. 


INJURIES OF THE HAND 
By RONALD FURLONG, M.B., B.S., F.R.C.S 


99 Illustrations. 36s. 


and JOHN KNOWELDEN, M.D., C.P.H. 


IONIZING RADIATIONS AND CELL 
METABOLISM 
A Ciba F dation Symp 
48 Illustrations. 45s. 
THE ESSENTIALS OF MATERIA MEDICA, 
PHARMACOLOGY AND THERAPEUTICS 
By R. H. MICKS, M.D., F.R.C.P.I. 
New (Seventh) Edition. 28s. 





HALE-WHITE’S MATERIA MEDICA, PHARMACOLOGY AND THERAPEUTICS 
By A. H. DOUTHWAITE, M.D., F.R.C.P. 


New (Thirtieth) Edition 


SHAW’S TEXTBOOK OF GYNAECOLOGY 


New (Seventh) Edition. By JOHN HOWKINS, M.D., 


M.S., F.R.C.S., F.R.C.0.G 


4 Coloured Plates and 352 Text-figures. 32s. 6d. 


A TEXTBOOK OF SURGICAL PATHOLOGY 
By C. F. W. ILLINGWORTH, C.B.E., Ch.M., 
F.R.C.S.(Ed.), and B. M. DICK, M.B., F.R.C.S.(Ed.) 


New (Seventh) Edition. 322 Illustrations 63s. 


ANTENATAL AND POSTNATAL CARE 
By F. J. BROWNE, M.D., DSc., F.R.C.S.(Ed.), 
F.R.C.O.G., and J. C. MCCLURE BROWNE, M.B.. 
B.S., F.R.CS.AEd.), F.R.C.O.G. Eighth Edition 
94 Illustrations 37s. 6d. 
Latest ‘Recent Advances”’ 
ANAESTHESIA AND ANALGESIA 
Eighth Edition. By C. LANGTON HEWER, M.B., 
M.R.C.P., F.F.A.R.C.S., and J. ALFRED LEE. 
M.R.C.S., FEAR CS. 95 illustrations 40s. 


PHARMACOLOGY 
Second Edition. By }. M. ROBSON, ™_.D., DSc., 
F.R.S.(Ed.), and C. A. KEELE, M.D., F.R.C.P 
65 Illustrations 40s. 


NEUROLOGY AND NEUROPSYCHIATRY 
Sixth Edition. By Sir RUSSELL BRAIN, M.A., D.M., 
P.R.C.P., and E. B. STRAUSS, M.A., D.M., F.R.C.P 
46 Illustrations 30s. 


24s. 


THE QUEEN CHARLOTTE’S TEXTBOOK OF 
OBSTETRICS 
By Members of the Clinical Staff of the Hospital. 
New (Ninth) Edition. 4 Coloured Plates and 230 
Text-figures 45s. 


AN ATLAS OF DISEASES OF THE EYE 
Compiled by E. S. PERKINS, M.B., F.R.C.S., and 
PETER HANSELL, M.R.C.S., F.R.P.S. 

Over 150 Coloured Illustrations. 42s. 


A SHORT HISTORY OF PUBLIC HEALTH 


By C. FRASER BROCKINGTON, M.A., M™.D., 
M.R.C.S., D.P.H. 15s. 


Three Progress Volumes 


LINICAL MEDICINE 

Edited by RAYMOND DALEY, M.A., M.D., F.R.C.P., 
and HENRY MILLER, M.D., F.R.C.P., D.P.M. 

New (Third) Edition. 36 IMustrations. 


LINICAL SURGERY 

By various authors under the Editorship of RODNEY 
SMITH, M.S., F.R.C.S. 

112 HMlustrations. 3s. 


CLINICAL OBSTETRICS AND 
GYNAECOLOGY 
By T. L. T. LEWIS, M.B., B.Chir., F.R.C.S., 
M.R.C.0.G 
90 Illustrations 55s. 


ESSENTIAL BOOKS 


THE PRACTICE OF MEDICINE 
Edited by J. S. RICHARDSON, M.V.0., M.A., M.D., 
F.R.C.P 


86 Illustrations. 4s. 
PRACTICAL PROCEDURES IN CLINICAL 


MEDICINE 


Biochemical and Radiological inveotiqnelens 
By R. 1. S. BAYLISS, M.A D., F.R.C.P 
Second Edition. 61 Illustrations 32s. 


THE CLINICAL APPROACH IN MEDICAL 
PRACTICE 

By G. E. BEAUMONT, M.A., D.M., F.R.C.P. 

74 Illustrations. 45s. 


DISEASES OF INFANCY AND CHILDHOOD 
By WILFRID SHELDON, C.V.0., M.D., F.R.C.P 
Seventh Edition 
213 Text-figures and including 18 Plates (5 in 
Colour) 50s. 


POCKET BOOKS 


Beaumont’s MEDICINE 


Clayton’s GYNAECOLOGY 
Third Edition 10s. 6d. Third Edition 


Bell’s OBSTETRICS 


7 eee New (Fourth) Edition. 15 


Mustrations. About 10s. 6d. 
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Latest Butterworth Books 


MODERN TRENDS IN GERIATRICS 

Edited b} WILLIAM HOBSON, B.Sc., M.D., D.P.H. 

Pp. viii+-407+ Index. 68 illustrations. 72s. 6d. net, by post \s. 6d. extra. 

The lengthening of the life span has brought about a new awareness regarding the 
care of the elderly, and this new book makes a timely appearance, for it presents 
the results of much recent research on both sides of the Atlantic. Nutrition, 
psychology, skin and respiratory conditions, orthopaedics, hospital care, gynaeco- 
logical and surgical problems are among the many subjects reviewed. 


CARDIOLOGY (Second Edition) 
By WILLIAM EVANS, M.D., D.Sc., F.R.C.P. + 
Pp. vii+542+ Index. 529 illustrations. 92s. 6d. net, by post 2s. extra. 
. . will be welcomed by students and practitioners desiring a concise review of 


clinical cardiology . . . Dr. Evans is to be congratulated on the brevity and lucidity 
of his writing which makes the book delightfully easy to read and assimilate.” 
—The Lancet. 


GASTRO-DUODENAL ULCER—Physio-Pathology, Pathogenesis and Treatment. 
By J.-JACQUES SPIRA. 

Pp. xvi+536+ Index. 27 illustrations. Bibliography, pp. 167. 73s. 6d. net, by 
post 1s. 9d. extra. 

This new work goes deeply into physiological and pathological considerations, the 
pre-ulcerative stage, pathogenesis, and finally into the clinical aspects, leading to 
the conclusion that chronic peptic ulcer is a man-made disease, that it can be 
prevented, and that, if established, it will yield to the therapeutic measure outlined. 


PRINCIPLES OF CHEST X-RAY DIAGNOSIS 

By GEORGE SIMON, M.D., F.F.R. 

Pp. x+-174+ Index. 162 illustrations. 50s. net, by post 1s. 6d. extra 

“* _.. will provide a valuable source of reference for any chest physician or radiologist 
perplexed by an unusual x-ray.”°—The Practitioner. 


HEALTH IN INDUSTRY A Contribution to the Study of Sickness Absence. 

Pp. vit+-171, with 177 tables and corresponding graphs+-Index. 35s. net, by post 
ls. extra. 

This work is the result of highly specialised research and relates to a large number 
of London Transport employees engaged in many different occupations. Series of 
tables have been compiled, each based on the experience of a period of years (a 
single year may be deceptive), which can be used as a standard of measurement in 
the further study of sickness absence, in the study of the influence of the working 
environment of health, and in medical research. 

“ . . both helpful and stimulating to those interested in the study of morbidity and 


sickness absence.”’—T7he Medical Officer. 
Full Particulars on Application 
BUTTERWORTHS :: 88 KINGSWAY :: LONDON, W.C.2 
Showroom: 11-12 BELL YARD, TEMPLE BAR, LONDON, W.C.2 
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Information on New Drugs 


The need for standardized record cards giving 

the essential facts about modern therapeutic 

agents is met by the service which has been 
provided since 1949 by 


“The Index of New Products” 


The information is tabulated under such headings as: 


Composition Dosage 
Pharmacological Action References to the Literature 
Indications Packing and Price 
Contraindications Suppliers 
A cumulative booklet, issued yearly, classifies products under their therapeutic 
or diagnostic applications, and analogous preparations under their non- 


proprietary names, The annual fee of two guineas covers all cards issued 
during that year, together with a filing drawer (inland subscribers only) and 








the cross-reference booklet. 
supplied for a further two guineas, 


(DEPT 





Cards previously issued (about 1,000) can be 


THE PHARMACEUTICAL PRESS 


N.P.) 


17, Bloomsbury Square, London, W.C.1 








“The Organisers of the London Medical Exhibition present their annual regional Medical Exhibition 
GLASGOW 
EDICAL EXHIBITION 
M ) ; T 


MeLellan Galleries, Sauchiehall St., Glasgow 
April 29th - May 3rd, 1957 
Open daily from 11 a.m. to 6.30 p.m. (8.0 p.m. on Tuesday, 30th April) 


For professional men in Scotland this ex- 
hibition will provide an event of more than 
usual medical interest and importance. On 
Monday, April 29th, at 11.30 a.m., the 
Exhibition will be officially opened by 
Professor Stanley Alstead, M.D., F.R.C.P., 
F.R.F.P.S.Glas., Regius Professor of 
Materia Medica and Therapeutics, Glasgow 
University. 

The very wide range of exhibits by many 
leading British firms will include ethical 
medical preparations, surgical instruments, 
medical equipment, books, hospital equip- 
ment, etc., and will demonstrate the latest 


developments in medical practice. There 
will be daily performances of films selected 
for their exceptional medical interest, and 
facilities will be provided on the premises for 
obtaining light meals and _ refreshments. 
Copies of the invaluable reference book, 
The London Medical Handbook, will be 
available to visitors at the specially reduced 
price of 2s. 6d. 


Admission is by official invitation card, 
posted to arrive by April 24th. Letters 
referring to non-arrival of invitations should 
not be sent before that date. 


Applications for further information should be addressed to:— 


The London Medical Exhibition, 
194-200 Bishopsgate, London, E.C.2, 


or direct to:— 


The Glasgow Medical Exhibition, 
McLellan Galleries, Sauchiehall St., Glasgow 
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Ee” recognised Officially by the World 
Health Organisation and included in its 
publication “ World Medical Periodicais.”’ 


The 


BRITISH 
\ JOURNAL 


MEDICAL 
HYPNOTISM 


official organ of the 
British Society of Medical Hypnotists 


INFORMATIVE ARTICLES 
BY WORLD AUTHORITIES 


PUBLISHED QUARTERLY 
Subscription £1.1.0. p.a. post free 


Orders to:— 
4 VICTORIA TERRACE, HOVE, SUSSEX 


RHEUMATISM 


and kindred ailments. 





Editor: Dr. S. J. Van Pele 


Harrogate, the largest treatment centre in 
Great Britain, is actively engaged in pro- 
viding all types of physicai treatment in 
connection with the rheumatic diseases and 
all types of physical rehabilitation. Extensive 
alterations have taken place, including the 
equipment of the establishment with DEEP 
POOL THERAPY, medical gymnastic facili- 
ties and occupational therapy. 


HARROGATE 


Treats both private patients under its 
All-inclusive Treatment Scheme, and 
National Health patients. 


Medical enquiries as to cost, and how free 
treatment under the National Health Service 
can be obtained, will be welcomed by— 


C. ROBERTS, MANAGER SECTION 3 


The Royal Baths 
HARROGATE 

















The Sexual 


Responsibility 
of Woman 

























A very experienced 
doctor writes: 


“So often the wife who is in 
difficulty over her marital rela- 
tions believes it disloyal even to 
think, much less admit, that she 
is disappointed. Let the doctor 
advise her to read Maxine: 
Davis’s book: she will find her 
questions answered and the 
things she does not understand 
explained. What is more, after 
reading this book she will lose 
her shyness when she realises 
that her difficulties are not ex- 
ceptional to her, but are encoun- 
tered by many wives.” 

This is an extremely thought- 
ful, tactful but outspoken book 
which can help married women 
or brides-to-be to greater happi- 
ness in marriage. 


Thins x Sins—219 pages—15s 





WILLIAM HEINEMANN LTD. 
99, Great Russell Street, W.C.1 
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The World’s Largest Officially Appointed Retailer exclusive to 
ROLLS-ROYCE and BENTLEY 
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Equanil 


RESTORES REPOSE 








When repose is a requisite 
RAMEE SS OS ER RS 


Anxiety is frequently a contributing factor in physical 
sickness, particularly when the gastro-intestinal tract is 
involved, for it so often acts as the sounding board of the 
emotions. Frustrations, arising from such things as limitations 
in diet, and fears engendered by the complaint itself may 
quickly aggravate the patient’s symptoms, which, in turn, 
may intensify his anxiety. And so is set in motion a vicious 


spiral of sickness—-a threat to progress; a barrier to repose. 


Pe e. a 
Prisiivd S 


Kquanil acts as a brake; a regulator on the main spring of the 


patient’s nervous system. By its selective action on the 
thalamus and the cortex, Equanil produces relaxation of both 
mind and muscle. It restores repose and helps the patient to 


regain his sense of proportion. 


E, Qu ani | the safe, relu 


{(MEPROBAMATE) 


PACKS: Bottles of 20 and 250 ~ 400 mg. tablets 


he word ‘Equanil’ is a registered trade mark 































Behind the mask 


Many people live a life of quiet depression behind a mask of forced gaiety. For 
them treatment with Mephine can offer new hope and a brighter outlook on life. 
Mephine smoothly and safely ameliorates the depressed patient’s mood, 


quickly replacing their apathy and lethargy with renewed interest and drive. 





And it does so without undesirable excitation or appetite loss. 


MEPHINE | 


(MEPHENTERMINE SULPHATE) 

KLIXIR AND TABLETS 

An important new agent to dispel depression 
SUPPLIES: Elixir in bottles of 2 fl. oz. (each 4 c.c. teaspoonful contains 
10 mg. mephentermine sulphate). Tablets in tubes of 20 « 10 mg. 


The word ‘Mephine’ is a registered trade mark 
John Wyeth & Brother Limited. Clifton House, Euston Road, London, N.W.1. 
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Firestone 
Town ¢ Couillty 


HELP THE DOCTOR 




























An urgent call on a rainy night; 
wet, greasy and treacherous roads — 
that is when a Doctor can depend 
on the sure, safe rear-wheel 

grip of Firestone Town & 


Country Tyres. 


_ Grip in mud 


ra Non-skid safety on wet 
and greasy roads 


Smooth riding and quiet 
— Long, trouble-free mileage 
gp All-season motoring 


TUBELESS or TUBED 


EXPERIENCE COUNTS “Ss Ty 






s with 


 ) 
27 factories throughout the world. —_— a } ¥ a weatherised 
Firestone total sales exceed Att. = > i tread 


£1,000,000 per day. 
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. 


' For this ‘Polio Child”’ 
SPENCER PROVED HELPFUL 


* 








Case Abstract— 


Female child, age 6, 
suffered acute polio- 
myelitis two years be- 
fore these photographs 
were taken. Note resi- 
dual paralysis of ab- 
dominal muscles, left 
dorsal scoliosis and 
marked lordosis. Also, 
note correction of pos- 
tural line obtained with 
Spencer Support. The 
Support has rigid steels 
each side of spine to 
help prevent further 
development of de- 
formity and includes a 





After 


Spencer Abdominal Spring Pad* to serve as a resilient visceral elevator. This 
child will probably need support permanently. 

Every Spencer Support—for men, women, children—for abdomen, back, breasts 
—is designed to order to meet the prescribed individual needs. Thus, Spencer 
provides safe, comfortable, effective support. Patented. 


For further information and Brochure on Spencer Supports write to: 


SPENCER (BANBURY) LTD. 


Consulting Manufacturers of 


Surgical and Orthopaedic Supports 
SPENCER HOUSE BANBURY OXFORDSHIRE 


Tel.: Banbury 2265 
Branch Offices 


LONDON: 2 South Audley Street, W.1 Tel.: GROsvenor 4292 
MANCHESTER: 38a King Street, 2 Tel.: BLAckfriars 9075 
LIVERPOOL: 79 Church Street, | Tel.: ROYal 402! 
LEEDS: Victoria Buildings, Park Cross Street, ! Tel.: Leeds 3/3082 
(opposite Town Hall steps) 
BRISTOL: 44a Queens Road, 8 Tel.: Bristol 24801 
GLASGOW: 86 St. Vincent Street, C.2 Tel.: CENtral 3232 
EDINBURGH: 30a George Street, 2 Tel.: CALedonian 6162 
APPLIANCES SUPPLIED UNDER THE NATIONAL HEATH SERVICE 
Trained Retailer-Fitters resident throughout the Kingdom. Name and address of nearest Fitter supplied 
Copyright on request 
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* Costra Mask | 


FOR SURGEONS AND NURSES 








Bacteriologically 
tested and 
specially designed 
for the 
prevention of 
droplet infection 


After many bacteriological experiments this mask was 
designed to arrest all droplets from the mouth and nose, 
and so to prevent contamination during operation. The 
“Cestra” Mask consists of four layers of fine dental 
gauze. It fastens securely under the chin, has an air gap 
at the sides, is comfortable to wear for long periods and 
may be easily sterilised. 
Obtainable from Chemists and Medical Stores 


MADE BY ROBINSON & SONS LTD. 
Wheat Bridge Millis, Chesterfield. Tel. Chesterfield 2105 


London Office: King’s Bourne House, 229/231 High Holborn, 
London, W.C.I. Tel. Holborn 6383 


Manufacturers of all kinds of Surgical Dressings 





‘A splendid 
nightcap 
and it’s 
nourishing too!’ 










Bourn-vita is made 
from malt, milk, sugar, 
cocoa and eggs 







sleep sweeter 


BOURN-VITA 


made by CADBURYS 














Working for the Nation's Children No. 6 





A little friend 
of mine 


Some kiddies, says an N.S.P.C.C. Inspector, do 
have a rough time. Take for instance Rose- 
mary, now quite a little friend of mine. When 
she was two she lost her mother and for the next 
five years, she was looked after capably, but not 
affectionately, by a series of foster mothers. 


Then her father re-married and she went back to 
live with him and his new wife. Now this 
woman had lost a child of her own and her loss 
seemed to arouse in her a sense of bitterness to- 
wards young Rosemary. Dad took sides with 
the step-mother—not with Rosemary. Poor 
kiddie, I did feel sorry for her. When I first saw 
her, she was sad and dejected, shivering in thin 
summer clothes although the day was bitter. 
She put her little hand in mine—as if she knew 
I would help her. She hadn't been knocked 
about but she had had a miserable time. 


When my interview with her parents was over 
they felt thoroughly ashamed of themselves and 
promised amends. Rosemary is O.K. now— 
but I do sometimes wonder how many other 
children there are like her of whom I never get 
to know. It is a sad thought, isn’t it? Cases 
like this—an actual case on the files of the 
N.S.P.C.C.—are dealt with frequently by the 
Society. The scope of the Society’s work, how- 
ever, is very much wider than cases of cruelty or 
gross neglect; if the Society can do anything at 
any time to help children whose welfare, happi- 
ness, or future is in jeopardy, it will do so. 


This vital humanitarian work depends on your 
subscriptions and support. Please send your 
contributions to the 


N-S°P-C:-C 
103 VICTORY HOUSE, 
LEICESTER SQUARE, LONDON, W.C.2 


The N.S.P.C.C. helped nearly 
100,000 children last year 


When making your will, please 
remember the N.S.P.C.C 











A 22 


THE PRACTITIONER 





SSS nn 0000 





But there are other ways— 
in dealing with seborrhoea capitis 


Simple seborrhoea can be brought under control by the weekly 
use of Genisol, applied in the manner of a shampoo. Genisol 
has been formulated to remove the loose scales, at the same 
time stimulating the production of normal tissue: the inclusion 
of hexachlorophene prevents aggravation of the condition by 
bacterial invasion. 

Persistent seborrhoea capitis quickly responds to the com- 
bined treatment of Genisol-Sebigen. Sebigen should be rubbed 
into the scalp twice daily through numerous partings in the 
hair, followed by frequent applications of Genisol as directed. 


Genisol and Sebigen Prescribabie on E.C.10 


- 


Genatosan Limited, Loughborough, Leicestershire. 
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The original easy-to-take, 
two-in-one tablet 








for the prompt and 
prolonged relief of 
ASTHMA 


ISO-BRONCHISAN was first produced in 1953 and offers a fresh approach to 
the problem of effective asthma control. The tablets, which are pleasant to 
take, have a coating containing easily dissolved Isopropyl-Nor-Adrenaline, 
a most potent bronchodilator, which, when absorbed by the sublingual 
route, produces the prompt relief of bronchospasm. The rest of the tablet, 
when swallowed, releases Ephedrine and Theophylline in balanced propor- 
tions and these, slowly absorbed along the alimentary tract, ensure long 
sustained antispasmodic action on the bronchial smooth muscle. 


iSO-BRONCHISAN 


IMMEDIATE RELIEF Prescribable on Form E.C. 10. 





Each tablet contains Isopropyl-Nor-Adrenaline 
Sage r ——— er fs 48 Y a, 
PROLONGED ACTION chlor. gr. 2/5; Theophylline gr. 2. In tubes o' 
20 tablets and bottles of 100 tablets. Tablets con- 
taining smaller quantities of the yee ow in- 
gredients are now available for use in Paediatrics. 





Samples and literature available on request : 


SILTEN LIMITED * SILTEN HOUSE * HATFIELD * HERTS * ENGLAND 














A 24 THE PRACTITIONER 


‘;mbadren 














An unique preparation effecting 
a bicipital dilatation 






























of local capillaries VASODILATING 
byt > ——————"_ ADRENALINE CREAM 
¥ 
SS Embadren Rheumatic Cream is essentially quick- 
x acting, and the effects of its application to the skin 
are felt and seen i diately. Formulated speci- 











fically for all forms of muscular rheumatism— 
fibrositis, lumbago, torticollis, sciatica, panniculitis, 
pleurodynia, peri-arthritis, and brachial neuritis— 
Embadren contains both adrenaline and nicotinic 
acid which are conjointly active in causing capillary 
dilatation. This in consequence, effects a quicker, 
positive passage of the analgesics through the skin 
to the affected tissues. Ever the lightest application 
of the non-irritant balm induces an immediate 
superficial erythema, yet Embadren can be used 


Non-massage Deeper Heat 
Treatment for 


Rheumatic and Allied 


ailment groups 
safely. 


FORMULA (Note use of 
Ester forms): ADRENA- 
8%; 


LINE, 0.0001 
NICOTINIC ACID ETHYL 














St , 
CYLIC ACID ESTER, 0.30%; p 
BENZOIC ACID ETHYL ESTER, 1.00%; GLYCOL 
SALICYLATE, 3.20%; WATER-MISCIBLE CREAM 
BASE to 100% 

Available at Chemists: 4/6d per tube 
SUN ISLAND CHEMICALS LIMITED 

67 Effra Road, London, S.W.2. 


nutrition and public health 











Malnutrition due to adverse economic conditions is fortunately rare 
in this country, although in many parts of the world it creates a 
serious public health problem. The consequences of deficient diets 
are, however, encountered occasionally in certain sections of the 
population, and the standard of nutrition may be raised still higher 
by education in the fundamentals of nutrition. 


The importance of an adequate supply of vitamins in the diet, 
particularly in that of children and of expectant or nursing 
mothers, cannot be over-emphasised. Marmite yeast extract is a 
useful source of the B vitamins, which can be incorporated in the 
diet in many simple and appetising ways. 


MARMITE 


© eee °® @yeast extract®e © @© @e ®e 


Literature on request 


MARMITE LIMITED, WALSINGHAM HOUSE, SEETHING LANE, LONDON E.c.3 
(NDC 5611) 
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*K 
DBEPASIE 






DIPASIC 
is a chemical compound 
formed by the combination 
of INH and PAS 
in molecular proportions 


Literature on therapy 
and dosage on request 











BENGUE & COMPANY LTD. Manufacturing Chemists 


MOUNT PLEASANT * ALPERTON »&» WEMBLEY © MIDDLESEX 


Bengue & Co. Lid. moke “ Dipasic ” ovailable in the United Kingdom by arrangement with 
Ed. Geistlich Sons Ltd., Wolhusen (Switzerlond) 
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OINTMENT 
CAPSULES 
LIQUID 


ECZEMA 
VARICOSE ULCERS 
FURUNCULOSIS 


It has been shown beyond question by 
large scale serum-lipids studies that a 
ood proportion of patients suffering 
rom intractable skin conditions have a 
deficiency of the essential fatty acids. It 
is not possible to carry out these studies 
in everyday practice, but any patient with 
eczema or furunculosis who fails to re- 
spond to symptomatic treatment should 
most certainly be tried with essential fatty 
acids “ F99."" A high proportion of these 
patients will be found to respond. 
In gravitational ulcers, where the skin is 
“under-nourished,” the application of 
additional essential fatty acids rarely fails 
to heal the wound. 


Literature on request 






Diagnosis: Obstinate 
eczema of the face. 
Photograph taken before 
treatment with “ F99."" 


Photograph taken after 
18 weeks’ treatment with 
one “*F99" capsule and 
one application of ** F99"" 
ointment daily. 


INTERNATIONAL LABORATORIES LTD., Dept. PR43, 205 HOOK ROAD, CHESSINGTON, SURREY 








OUABAINE ARNAUD 


A most rapidly acting, non accumulating strophanthus glycoside. 
Kept as International Standard in National Institute 
for Medical Research, London. 


FORMS 


TABLETS : 2.5 mg (1/24 gr.) Bottles of 40 and dispensing 
packs of 200 


AMPOULES: 0.25 mg (1/240 gr.) For intravenous injection. 
(Boxes of 6) 





Samples and literature on request. Exempt from Purchase Tax. 


LABORATORY NATIVELLE Led. 
74-77 White Lion St., LONDON, N.! 18-19 Temple Bar, DUBLIN 
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In the treatment of peptic ulcer— 
safe, simple, effective, without side effects 


NULACIN 


provides milk-alkali 

drip therapy 

The most effective control of gastric 
acidity is by milk-alkali drip therapy; 
the most convenient way of obtaining 
milk-alkali drip therapy is by sucking 
Nulacin tablets. 


peptic ulcer in the 
ambulatory patient 


Nulacin is of great value in the treatment 
of peptic ulcer in the ambulatory patient, 
and in the prevention of ulcer relapse. 





clinical trials in 
three continents 


Extensive clinical work has confirmed 
the claims made for Nulacin. References 
to some studies appear below. Other 
references will be given on request. 
Nulacin tablets are not advertised to 
the public, have no B.P. equivalent and 
may be prescribed on E.C.10. The dis- 
pensing pack of 25 tablets is free of pur- 
chase tax. Basic price to N.H.S. is 2/-. 
Also available in tubes of 12. 
Nulacin is available throughout the British Common- 


wealth, in the U.S.A., and in many other countries. 
It is known as Nulactin in Canada and Sweden. 





SELECTED REFERENCES 


Antacids, The Practitioner, 
January, 1957, 178: 43 | 


Antacids in Peptic U!cer, The | 
Practitioner, January, 1956, 
176: 103 


1954, 1: 183-184 


Ambulatory Continuous 
Drip Method in the Treat- 
ment of Peptic Ulcer, Amer. 
J. Dig. Dis., March, 1955, 
22: 67-71 


173: 46 





Further Studies on the Re- 
duction of Gastric Acidity, 
| Brit. Med. J., 23rd January, 


Clinical Investigation into the 
Action of Antacids, 
Practitioner, July, 





HORLICKS 


The 


wre LIMITED 


The Control of Gastric 
Acidity, Brit. Med. J., 26th 
July, 1952, 2: 180-182 


Pharmaceutical Division 
SLOUGH, BUCKS 
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VALOXYLIN 


Trade Mark 


Whole liver extract 
reinforced with vitamin BI2 


For the treatment of 
pernicious anaemia with 
or without neurological 
manifestations and for 
those other types of 
macrocytic anaemia 
which also respond to 
liver therapy. For sprue 


and as a general tonic. 


Literature and prices 
on request. 


AN 
OXOID 
PRODUCT 





4 
Z34 


OXO LTD (Medical Dept.) 
16 SOUTHWARK BRIDGE ROAD, LONDON S.E.! 
TEL. WATERLOO 4515 
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Canned strained foods set 
a mothers mind at rest 


As you know, some mothers are worried when 
you advise early mixed feeding for baby. With so 
many other things to do, the difficulty of obtain- 
ing and preparing a variety of fresh foods seems 
almost insuperable. But Heinz Strained Foods 
solve the mother’s problem and make it easy for 
her to follow your advice. 

Furthermore, Heinz Strained Foods are better 
for baby than many home-prepared foods. Heinz 
get their vegetables and fruits straight from farms. 
And the special Heinz cooking and straining 
equipment preserves the maximum goodness. 

So with 19 really nourishing varieties to choose 
from, it’s easy for mother to give her baby the 
varied diet you recommend. 

For a FREE booklet giving the nutrient values 
of all 19 varieties of Heinz Strained Foods, 
please write to Dept. 7R, H. J. Heinz Company 
Ltd., London N.W.10. 


“HEINZ 
Strained Foods 


SOUPS - MEAT BROTHS * VEGETABLES - SWEETS - CEREAL 
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Methy! Nicotinate 1.0% 
Glycol Salicylate 10.0% 
Histamine 

Dihydrochloride 0.1% 
Capsicin 0.1% 
Excipient q.s. 


Cremalgin has always meant Economy without 
detriment to the treatment of N.H.S. patients. 
Indications : Rheumatism, Fibrositis, Sciatica, 


Lumbago, Muscular Pain, and associated conditions. 


Packed in 1 oz. dispensing tubes at 21/- per doz. plus 30% p.t. 


and in 16 oz. dispensing jars at 19/6d. per unit plus 30% p.t. 


WEST PHARMACEUTICAL CO., LTD. 82 VICTORIA ST., S.W.1, Tel: TAT 2580 
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TAMDAX encourages women to lead a 


normal life during the monthly period. The special 
Tampax applicator, an integral part of tamponaze, 
ensures correct placement in the upper end of the 
vaginal tract and prevents any handling of the tampon. 
Phe comfort and security afforded by Tampax helps 





to eliminate the “ invalid ” complex. 





Professional samples and 
literature will gladly be supplied 
by Medical Dept., Tampax 
Lid., Beloue Road, Northolt, 
Greenford, Middlesex. 


SANITARY PROTECTION WORN INTERNALLY 





. 
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Protecting the treasure 


The gift of hearing is one of Nature’s greatest treasures—its protection 
therefore, at the first sign of infection, becomes a therapeutic necessity. 
ACHROMYCIN tetracycline EAR SOLUTION with its powerful action against 
a wide range of pathogenic organisms has proved to be of remarkable 
value in controlling infection in acute and chronic otitis externa. 
ACHROMYCIN EAR SOLUTION shortens the period of pain and swelling and 
prevents extension of the infection to other structures surrounding the 


auditory canal. 


CH ROMY CIN: EAR SOLUTION 


TETRACYCLINE 


In vials of 50 mg. with 10 cc. diluent. * Regd. Trademark 


| LEDERLE LABORATORIES DIVISION 
: 
Cyanamid or GREAT BRITAIN LTD., London, WC.2 
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— 
WARD, CASSENNE LTD. 






















3 to 5 times 


more active than 






hydrocortisone 


or cortisone. 


"TM 


BUFFERED TABLETS 





REGO. T.M. 
WAJOR INDICATIONS: 
Rheumatoid Arthritis, 

Severe allergies. 
The antacids and the protective coating covering 
the Deltalone crystals increase therapeutic advant- 
ages by lessening the risk of gastric disorders. 
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BUFFERED TABLETS: A? 5 mgm. or at 1 mgm. 














a 





ADVANTAGES: = conmya: 

9 —Better gastric tolerance, Prednisone 
3 due to the addition of (Delta-1-Cortisone) 
4 Aluminium hydroxide 
antacids. These counteract Magnesium trisilicate 
the gastric hyperactivity 
often caused by these 
corticoids. 
a protective coating which 
covers each hormone 


crystal individually. 


No sodium or water 


retention when usual 





therapeutic doses are prescribed. 


WARD, CASSENNE LTD. 
116 Victoria Street, London, S.W.1 ¢ 
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C0-DELTRA*” 


(Prednisone, buffered) 


‘CO-DELTRA’ or ‘CO-HYDELTRA’ 
should be prescribed whenever 
Prednisone or Prednisolone is 
indicated, in order to minimise 
gastric distress. 

REFERENCES 


1. The Lancet, Nov. 12th 1955, p.993 


2. The Lancet, Jul. 7th 1956, p.18 

3. B.M.J., Jan. 26th 1957, p.215 

4. B.M.J., Feb. 2nd 1957, p.271 

5. The Lancet. Feb. 9th 1957, p.312 


HOW SUPPLIED: 

*Co-Deltra’ (Prednisone, buffered) 
and ‘Co-Hydeltra’ (Prednisolone, 
buffered) Multiple Compressed 
Tablets are supplied in bottles of 100. 





A new concept in therapy with 
Prednisone and Prednisolone— 
Buffered Protection 
against gastric distress 





(Prednisolone, buffered) 


It is now universally accepted that oral 
therapy with Cortisone, Hydrocortisone, 
Prednisone or Prednisolone is frequently 
accompanied by hyperacidity and gastric 
distress which may eventually result in 
peptic ulcer with its possible dangerous 
complications.!-5 

‘“CO-DELTRA’ and ‘CO-HYDELTRA’ con- 
tain a solid inner core of Prednisone or 
Prednisolone and an outer coating consist- 
ing of the antacids Magnesium Trisilicate 
and Aluminium Hydroxide. On contact 
with the gastric secretions the outer coat of 
antacids is released to neutralise excessive 
acid, and only then is the active steroid 
brought into contact with the gastric mu- 
cosa. Furthermore, the buffering effect of 
the antacids will minimise any gastric dis- 
tress which may result from local irritation 
due to the steroid. 


MERCK SHARP & DOHME LIMITED, HODDESDON, HERTS. G&D 



































FIRST oral trichomonacide 


HEON* 


ans ae AMINITROZOLE TA eB L ETS TRADE MARK 





@ for male and female. 


Because of their systemic action, TRITHEON tablets reach resistant 
trichomonads in their hiding places throughout the genito-urinary tract. 
Unlike local trichomonacides, TrITHEON tablets eradicate the 

organism in male and female as proved by negative culture. 


Clinical investigation has demonstrated that TRITHEON tablets 
administered orally eradicate trichomonads for culture-proved cure of 
more than 70 per cent of female patients whose husbands are treated 
simultaneously with TriITHEON tablets. Even when only the wife is 
treated, cures are effected in approximately one-third of the patients. 


Dosage : One tablet three times daily for 10 days 
Available: Botties of 30, 180 and 1000 tablets ; each tablet contains 
100mg 2-acetylamino-5-nitrothiazole 


LITERATURE ON REQUEST 





Ortho Pharmaceutical Limited + High Wycombe » England 


TRITHEON is the original brand of 2-acetylamino-5-nitrothiazole tablets developed 


in the Ortho Research Foundation for the oral treatment of trichomoniasis 
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A TABLET WITHIN A TABLET 


A new concept in therapy with 
Prednisone and Prednisolone— 
Buffered Protection 
against gastric distress 








TRADE MARK TRADE MAR 

(Prednisone, buffered) (Prednisolone, buffered) 

It is now universally accepted that oral 

therapy with Cortisone, Hydrocortisone, 

‘CO-DELTRA’ or ‘CO-HYDELTRA’ Prednisone or Prednisolone is frequently 

should be prescribed whenever accompanied by hyperacidity and gastric 

Prednisone or Prednisolone is distress which may eventually result in 

indicated, in order to minimise peptic ulcer with its possible dangerous 
gastric distress. complications.!-5 

REFERENCES “CO-DELTRA’ and ‘CO-HYDELTRA’ con- 

1. The Lancet, Nov. 12th 1955, p.993 tain a solid inner core of Prednisone or 

2. The Lancet, Jul. 7th 1956, p.18 Prednisolone and an outer coating consist- 

3. B.M.J., Jan. 26th 1957, p.215 ing of the antacids Magnesium Trisilicate 

4. B.M.J., Feb. 2nd 1957, p.271 and Aluminium Hydroxide. On contact 

5. The Lancet, Feb. 9th 1957, p.312 with the gastric secretions the outer coat of 

HOW SUPPLIED: antacids is released to neutralise excessive 


acid, and only then is the active steroid 
brought into contact with the gastric mu- 
cosa. Furthermore, the buffering effect of | 


*‘Co-Deltra’ (Prednisone, buffered) 
and ‘Co-Hydeltra’ (Prednisolone, 
buffered) Multiple Compressed 


Tablets are supplied in bottles of 100. the antacids will minimise any gastric dis- 


tress which may result from local irritation 
due to the steroid. 


MERCK SHARP & DOHME LIMITED, HODDESDON, HERTS. G&D 
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FIRST oral trichomonacide 


EO N* 


BRAND OF AMINITROZOLE TA cae L e TS TRADE MARK 





for male and female. 


Because of their systemic action, TRITHEON tablets reach resistant 
trichomonads in their hiding places throughout the genito-urinary tract. 
Unlike local trichomonacides, TriTHEON tablets eradicate the 

organism in male and female as proved by negative culture. 


U 


Clinical investigation has demonstrated that TRITHEON tablets 
administered orally eradicate trichomonads for culture-proved cure of 
more than 70 per cent of female patients whose husbands are treated 
simultaneously with TRITHEON tablets. Even when only the wife is 
treated, cures are effected in approximately one-third of the patients. 


Dosage: One tablet three times daily for 10 days 


Available: Bottles of 30, 180 and 1000 tablets ; each tablet contains 
100mg 2-acetylamino-5-nitrothiazole 


LITERATURE ON REQUEST 





Ortho Pharmaceutical Limited - High Wycombe - England 


TRITHEON is the original brand of 2-acetylamino-5-nitrothiazole tablets developed 


in the Ortho Research Foundation for the oral treatment of trichomoniasis 
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During winter months, 
your patients with 
chronic bronchitis can 
be kept up-and-about, 
free from distressing 
symptoms, by the 
prophylactic use of 


Active Principles: Theophylline 2 gr. (120 mg) Ephedrine hydro- 
chloride gr. (25 mg) Phenobarbitone } gr. (8 mg). 


— eee ee 
ee es ee 
— << co! 
—_— — 
—_— —. 
— —— | 


K. one tablet every four hours 


e WILLIAM R. WARNER & CO. LTD... POWER ROAD, LONDON, W.4. 
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{\D 
including Haen / s Vaginalis. ? anism re sponsible for some 
of the so called **non-spe sifie” infections. 


Administration: One applicatorful Presentation: Sterisil is available in 
(7 ml.) instilled into the vagina every boxes containing a tube of vaginal gel 
other night. Clinical cure may result (14 oz.) and six disposable annlicatars 


from six applications, but twelve ap 


plications, should be advised ] e Principle: Hexetidine 0.1 


WM. R. WARNER & CO. LTD., POWER ROAD, LONDON, w.4. 
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Distinguished Record 


Three years of clinical use have given * Hotycin’ 
brand Erythromycin a distinguished record of 
remarkable safety. Highly effective against staphy- 
lococci, streptococci and pneumococci, * Hotycin’ 
exerts negligible effect on the colon bacillus and 
does not give rise to the extremely dangerous 
staphylococcal enterocolitis. It 1s particulaity 
valuable against penicillin-resistant staphylococci 
and has become the logical first choice anti- 
biotic after penicillin. * Hotycin’ is the surest and 
safest way of combating a wide range of common 
infections encountered in general and_ hospital 
practice, and can be life-saving in overwhelming 
infections where prompt response is vital. 





The average daily dose is 1 Gm., increased in severe 
infections. 





* Llotycin’® is available as Tablets of 100 mg. and 250 
mg., and as * Ilotycin’ Paediatric for oral suspension. 








ILOTYCIN 


nated by Lilly 











EL! LILLY AND COMPANY LIMITED, BASINGSTOKE, ENGLAND 
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SEBORRHOEIC DERMATITIS 


highly effective in a wide range of skin disorders 
a versatile and safe preparation containing tried and 
proved agents for the treatment of seborrhoeic 
dermatitis (including cradle cap), eczematous eruptions, 
psoriasis, fungous infections and dandruff 


Pragmatar — cety! alcohol-coal-tar distillate, 
' sulphur and salicylic acid 


Smith Kline & French Laboratories Ltd. 
Coldharbour Lane, London, SE5 


© Pragmatar’ is a registered trade mark 
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Here’s a girl who knows how to enjoy life. You wouldn’t think 
she has much to worry about, yet she’s going into hospital 
tomorrow for an operation. That’s just about it: she has nothing 
to worry about. Without giving it a thought, she relies on the skill 
and experience of doctors and nurses; and they, in their turn, rely 
on British Oxygen equipment and gases. In thousands of cases, 
every day, British Oxygen equipment and gases are used to ease 
pain and to save lives. 


b0) BRITISH OxYGEN 


BRITISH OXYGEN GASES LIMITED, MEDICAL DIVISION, GREAT WEST ROAD, BRENTFORD, MIDDLESEX 


Makers and suppliers of anaesthetic, analgesic and therapeutic equipment and gases 
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escape 


from 
the 
agony 
of 


abdominal spasm 


BUSCOPAN is a spasmolytic with 
a rapid and safe action upon 

the hollow organs of the abdomen 
Virtually free from side effects 
with a selective action and low 
toxicity, BUSCOPAN can be used 
wherever spasm causes or 
prolongs disorders of the hollow 
organs. It will give almost 
immediate relief from pain and 


serve as an aid to treatment. 


Manvfactured and distributed in England 
by Pfizer Ltd., Folkestone, Kent, for 
Cc. H. Boehringer Sohn, Ingelheim am Rhein 


Registered propr etors of the Trade Mark 
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Tetracycline—no inhibition at any level 














Oleandomycin—inhibition only at 5.0 meg/ml. 


These photographs show one of a series of tests made 





with Sicmamycin and its components against a 
number of antibiotic resistant clinical isolates of — | 
Staphylococcus Aureus. The results of this test, and 
all the other data so far received, show clearly that 
SIGMAMYCIN is markedly more active than either of its 


components, and exhibits true synergism, 
























sigmamycin’ 


OLEANDOMYCIN TETRACYCLINE 








a demonstration 








of enhanced 





activity 
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Sigmamycin — inhibition at ALL levels 






































INDICATIONS 


Indications for Sigmamycin fall under three 


main headings. 


1. Infections due to organisms sensitive to one or 


both of its components.’ 


2. Infections due to unidentified organisms, 
when the maximum range of effectiveness, potency 


of action, and tolerance is required, 


3. Infections, identified or not, which have already 


shown resistance to other chemotherapeutic agents. 


DOSAGE 


Dosage with Sigmamycin varies with the type 
of infection, its severity, and the age and weight 
of the patient. Normal dosage for a moderate 
infection is one 250 mg. capsule every six hours. 
In severe infections this may be increased to two 
capsules every six hours, while in fulminating 


infections a further increase may be needed. 


AVAILABILITY 


Sigmamycin capsules, each containing 
167 mg. tetracycline and 83 mg. oleandomycin, 
are available in bottles of 16 and 100. 


"Tetracycline is effective against Gram-positive and 
Gram-negative bacteria, Rickettsia, spirochetes, 

large viruses, and the protozoa Entameba histolytica. 
Oleandomycin has shown activity against Gram-positive 
organisms, including pneumococci, streptococci, and 


staphylococci, and against certain Gram-negative bacteria. 


CE> World’s largest producer of antibiotics 
PFIZER LTD - FOLKESTONE - KENT 


* Trade Mark of Chas. Pfizer & Co., Inc. 
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PRELUDIN makes the task of the 
practitioner both simple and safe when 
dealing with cases of obesity 
PRELUDIN is an appetite controlling 
agent which rapidly breaks the habit of 
overeating and enables the patient to 
adhere to a recommended diet 

without effort. Because it does not 
affect the heart or the blood pressure it 
is particularly suitable in cases of 
cardiovascular disorders or hypertension 


PRELUDIN is supplied in 25 mg. tablets, 


in tubes of 20 or bottles of 250. 


the 
habit 


of 
overeating 








* 
The appetite controlling agent that does not affect the hears 


Manufactured and distrituted in England by Pfizer Ltd., Folkestone, Kent, for 
Cc. H. Boehringer Sohn, ingetheim am Rhein 


Registered proprietors of the Trade Mark 


*Regd. Trade Mark 
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spirin 
and 
Ulcer 


Aspirin is a serious gastric irritant, particularly in peptic ulcer patients.” 


a 


“Calcium aspirin does not have this irritant action unless it has deterior- 
ited through standing, and it can be used with impunity, especially if 
escribed in soluble form. This simple measure would, in our opinion, 
cut down significantly the incidence of hamatemesis and exacerbations 


’° 
of ulcer symptoms. 


British Medical Journal, July 2nd 1955 


SOLPRIN provides cal 


| Icium aspirin in pure and stable form 


CODIS is a compound tablet that provides codeine and 


ordinary as} 


pirin in Tab. Codein. Co. B.P. 


Neither SOLPRIN nor CODIS is advertised to the public 


ECKITT & COLMAN LTD., HULL & LONDON (PHARMACEUTICAL DEPT., HULL) 
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NOW 


Stabilised Injection of Dimycin, 
already available in 1 gm. 
and 5gm. multi-dose vials 

(containing respectively 1 gm. 
Dimycin in3cc. and5gm. in 
15 cc.), can now also be had in 


1 gm.single-dose cartridges. 


This convenient form of Dimycin 
can be used in any commercially 
available syringe designed 


to hold disposable cartridges. 


Equal parts of streptomycin 
and dihydrostreptomycin, stable 
for eighteen months. 


GLAXO LABORATORIES LTD., 
GREENFORD, MIDDLESEX 
BYRon 3434 





Dimycin is also 
available in 
powder form: 
vials of 1gm 


and5gm. 


* Trade mar« 
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NEW 








powerful bactericidal action 
against “frequent offenders” 


Bactericidal against gram-positive and certain important gram-negative 
organisms, Albamycin has a range of activity which includes the 

following “frequent offenders”: staphylococci (including “resistant” strains), 
streptococci, pneumococci, proteus and certain strains of pseudemonas organisms. 


orally effective 


f novobiocin) 





WELL TOLERATED 


blood concentrations 10 to 50 times higher 
than with other antibiotics = retention in the body 
for as long as 24 hours prompt clinical response 


in many common infections on 2 doses daily 


ADULTS — 500 mg. every 12 hours 


CHILOREN — 15 mg./Kg. of body weight per day, usually in two equal doses. 
SUPPLIED 250 mg. tablets, botiles of 16 and 100. 
* Trademark 


| Upjohn | UPJOHN OF ENGLAND LTD - FLEMING WAY - CRAWLEY « SUSSEX i 
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“Reducing Your Weight” is a new and easily followed guide to 
diet for weight reduction, and includes some simple advice and 
a varied menu. The folder is designed for handing to the patient, 
whose name may be written in a space provided on the cover. 

Quantities of this folder are available free of charge to medical 
practitioners. For a supply, or a specimen copy, write to the 
Energen Dietary Service at the address below. 

The Energen Dietary Service, staffed by qualified dietitians and 
under medical supervision, offers information and practical 
assistance in all dietary and nutritional problems. All services are 
free of charge, and practitioners are invited to apply for details. 

(Available in U.K. only) 


The Manager 


25a Bryanston Square, London, W.1. Tel: AMBassador 9332 
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penicillin and sulphadimidine 


Pneumonia 


the treatment of choice in Otitis media 


Mastoiditis 





Eskacillin 
200 Sulpha 


a palatable liquid oral presentation 
in 1h fl. oz. bottles 


Smith Kline & French Laboratories Ltd. 


Coldharbour Lane, London SE5 


*Eskacillin’ is a registered trade mark 





HIGHLY BUFFERED ACID VAGINAL JELLY (pH 4.0) 


Improved ‘acid douche’ therapy 
for prompt local relief 
in vaginitis 


ea 
\Ortho/ 


YY 


Ortho Pharmaceutical Limited 
High Wycombe - England 
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Now freely 


available on 


prescription 


Prednisolone 


A synthetic steroid closely 
related to Cortisone and 
Hydrocortisone but offering 
the advantages of :— 
e improved therapeutic ratio 
e fewer side-effects 
e increased potency. 


Deita-Stab Delta-Stab 


is available as like all other Boots 
SCORED TABLETS OF I & § MG. corticosteroids, 

- is entirely 
CONTAINERS OF 30, 100 AND 500 British made. 
Literature and further information gladly sent on request 


BOOTS PURE DRUG COMPANY LIMITED - NOTTINGHAM * ENGLAND 





When fluid contents 





exceed requirements 
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*REGD TRADE MARK ACETAZOLAMIDE 


Se 




















44 In conditions where excess fluid ac- 
cumulates in body tissues, prompt, 
9 7 

Ms ‘in, dispersal measures are called for. In 
ord 7 : such cases, by inhibiting carbonic an- 
hydrase, D1iAmMox acetazolamide pro- 
- 1 .Y duces prompt copious diuresis. It has 
A / proved its ability to control body- 
one ee fluid balance in cardiac oedema, 
; (7 e glaucoma and epilepsy. Published re- 
mane . e ports also show satisfactory results 

| f 


Z / > aa from DrtAMox in toxaemia and oedema 
te cc ao ; 

y, " ~_ of pregnancy, premenstrual tension, 
renal oedema, emphysema and drug- 
induced oedema. DiAMox is a vel- 
come departure from the mercurials 

J we 4 ‘ » and is well suited to long-term main- 
tenance of ambulant and out-patient 


cases. 
TABLETS of 250 mg. 


BoTTLes of 25, 100 and 1,000 


PARENTERAL Vials of 500 mg. 


LEDERLE LABORATORIES DIVISION 


, 
C yanamid OF GREAT BRITAIN LTD, London "C2 
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Butazolidin’s outstanding reputation in . 

the treatment of rheumatic disorders 
should not overshadow its value in : 
rapidly relieving pain and swelling and f , & I 
in restoring normal temperature in ; , 
superficial thrombophlebitis. N 
It is rarely necessary for treatment to 
last more than one week 
( 
p 
f : ’ p 
. aR 4 I 
Geigy | i 
F 0 
j ] 
c 

Detailed literature is available on 

request. 
« 
i Geigy Pharmaceutical Company Ltd., LA KN 4 

Wythenshawe, Manchester, 23 ¢ 
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We are all 
Allergic 
to 
Something 


This young lady to mice—you, perhaps to night 
calls in smoggy weather. 
There is not very much that either of you can 
do to guard against this danger. 
How much more fortunate is the baby who is 
allergic to milk protein! He has Cow & Gate 
Allergilac to step into the breach and to protect 
him from the cause of his trouble. 
This special food has had practically all the 
lactalbumen and lactoglobulin removed and 
the casein rendered harmless. 
When next you have a case of milk allergy, may 
we suggest that you give ALLERGILAC 
a trial ? 















ANALYSIS 
Reconstituted 


Dry Food Food (1 in 8) 


Fat 16.0% 2.0% 
Protein { Casein 25.8 3.2 
Lactalbumen 1.0 o.1 
Lactose 43-4 5-4 
Mineral Salts 8.0 I 
Lactic Acid 2.8 0.4 
Moisture 3.0 87.9 
Caloritic value per oz. 123 15.4 
per 100 grms. 437 54.6 
Calcium per oz. 24 
r s. 
Phosphorus __ per oz. 2 
mgms 
pH Value 6 “hd = - 
° ‘ a’ l era 
Full details of all our products, with analyses and nate Lei aint i‘ | 2, | : 
} \ } F 4 ‘ 
indications are given in our Medical Handbook, : APL We HE ryt, ut “ere 
“oe eee ree 


obtainable on request from the Medical ¢ Research 
Department, Cow ¢” Gate House, Guildford. 


CLINICAL SAMPLES will also be sent. 


COW é GATE MILK FOODS 


GUILDFORD SURREY 5100 
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CHLOROMYCETIN* Ear Drops greatly 
reduce the time and effort necessary 

to treat suppurative otitis media, 

chronic otorrhoea, and infections of 
fenestration and mastoid operation cavities. 
Treatment can be conveniently 

carried out, if necessary in the patient's 
home, and is effective in a matter 

of days as compared with previous 
techniques requiring long and tedious 


application under close supervision. 








ca *. 
‘ * | 
“beat : So : =, a ce 
ws abe eas saoasdbE 4 
CHLOROMYCETIN 
1 4 *Trade Mark 
| EAR DROPS 10%, Parke Davis 
| (Chloromycetin 10°, in propylene & Company Limited (Inc. U.S.A.) 
glycol) in 5 c.c. vials with dropper, HOUNSLOW, MIDDLESEX 


& bottles of 100 c.c Telephone Hounslow 236! 
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**.. . and unless the patient is very 
near term, this (FERROMYN 1 t.d.s,) 
is the method of choice 
in the first instance, even for 
severe degrees of iron- 
deficiency anemia” 


Ref: BMJ (1956) 2,638 
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FERROMYN for the speedy oral 
correction of all 
iron-deficiency states 


FERROMYN is presented in four forms: 
FERROMYN TABLETS AND FERROMYN ELIXIR. 
Each tablet/teaspoonful contains 
Ferrous Succinate 150 m 


ng. ; 
FERROMYN ‘B’ TABLETS AND ELIXIR FERROMYN ‘B’. F F R <@) M Y N 
Each tablet/teaspoonful contains: 


Ferrous Succinate 150 mg. Aneurine 
Hydrochloride 1 mg. Riboflavin I mg. 
Nicotinamide 10 mg. 


CALMIC LIMITED, CREWE LONDON : 
Phone CREWE 3251-5 2 Mansfield St., W.1. Phone LANgham 8038-9 


AUSTRALIA : 458-468 Wattle St., Ultimo, Sydney, N.S.W. CANADA: Terminal Building, York St., Toronto. 
‘ FS 
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The plaster used in the manufacture of ‘ Lestre- 
flex”’ is innocuous to newly formed tissue cells and 
leucocytes and the bandage is unsurpassed in the 
ambulatory treatment of ulceration of the leg. 
It provides a means of alleviating 
pain and promoting rapid heal- 
ing. This bandage is often suc- 
cessful where allergy to other 
bandages has arisen. 
*Lestreflex”’ is also available 
with strip ventilation, assuring 
aeration to the wound. 


LESTREFLEX 


ELASTIC DIACHYLON 
Write for booklet 


BANDAGE iemtied seid 
AVAILABLE ON E.C.10 ficcrotionar che len, 


ulceration of the leg. 


DALMAS 


WATERPROOF 
FIRST AID 
DRESSINGS 


The Dalmas Doctor's 
Cabinet contains 180 
waterproof dressings in 
eight sizes and shapes 
plus a one-yard spool of 
Dalmas Strapping. 

Full details and samples 
available on request. 








bal 
DALMAS 


DALMAS LIMITED, LEICESTER & LONDON. Est. 1823 
7/56 


kor 40 years 


“EUPINAL” 


has been used successfully in the treatment 

of ASTHMA and CHRONIC BRONCHITIS 

and may be — _ N.H.S. Form 
E.C.1 


“Eupinal” contains lodine and Caffeine com- 
bined in a most elegant and effective form. 


In chronic Bronchitis ‘ Eupinal”’ softens the 
tough accumulated mucus in the bronchial 
tubes and allows it to be more readily expect- 
orated. In Asthma it possesses a more mark- 
edly soothing effect, lessening the frequency 
of attacks and reducing their severity and 
duration, and relieving breathlessness. 


“Eupinal” contains no poison and is safe 
in use. 


A PRODUCT OF 
CuxSon, Gene, , 


é 
OLDBURY BIRMINGHAM 


Phone : BROadwell 1355 





THE SAFEST 
(( AND BEST 
PREPARATION y, 


F i 
ie OPIUM 
















Nepenthe contains all the constituents of opium and has 
been prescribed for over 100 years. It has been found by 
generations of practitioners to be the best preparation 
of opium as it does not cause the unpleasant after-effects 
usually attributed to opiates. it can be given over a con- 
siderable period and the effect remains invariably 
constant. 

Packed in 2-oz., 4-oz., 8-oz. and 16-oz. bottles and for in- 
jection in $-oz. rubber-capped bottles, sterile, ready for 


NEPERT WE 
( 


FERRIS & CO LTD ) 
HRISTOL y; 
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a new antibiotic 
of life-saving potential 
in certain infections 
resistant to all 
other antibiotics 








Excellent results have been reported in the 
following conditions: 


Post-operative wound infections 
Cellulitis 


Staphylococcal septicaemia 


‘CATHOMYCIN is given orally and has proved 
to be highly effective in infections due to 





Staphylococcus and certain susceptible 


strains of Proteus, including those resistant 
to all other antibiotics. 


HOW SUPPLIED: ‘CATHOMYCIN’ Tablets are 
supplied in bottles of 16 and 100. Each tablet 
contains the equivalent of 250mg. Sodium 
Novobiocin. 

Literature gladly supplied on request. 


Varicose ulcers 

Recurrent and persistent carbuncles 
Various skin abscesses 

Enteritis ) 
Whitlows and paronychiae 
Maxillary sinusitis 

Osteomyelitis 

Infected amputation stump 


Infected burns 


‘CATHOMYCIN’ 


TRADE MARK 


(Sodium Novobiocin) 


Available for prescription on Form E.C.10 


GD MERCK SHARP & DOHME LIMITED, HODDESDON, HERTS. 
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How do YOU tackle flat foot? 


.. do you prescribe an external wedge on the shoes? 




















BUT the wedges soon wear away; and very 
often the child is made to feel self-conscious 
because his shoes look different from other _ 
children’s. ae 

Surely it’s more logical to have a wedge built-in 
between the inner and outer sole—invisible, and 
completely unaffected by wear or repair of the 
shoe. That is how Start-rite INNERAZE shoes 
are made; why they are the only practical 
solution to this problem. 


Information from Mr, W. J, Peake, James Southall 
& Co. Lid,, Crome Road, Norwich, 








Invisible Wedge Shoes by START-RITE 


(who make the finest children’s shoes of all types) 
mmmeraze Shoes are supplied only against medical prescription 








ST. ANDREWS HOSPITAL, NORTHAMPTON 


FOR NERVOUS AND MENTAL DISORDERS 
President—Tugs EARL SPENCER 
Medical Superintendent—THOMAS TENNENT, M.D., F.R.C.P., D.P.H., D.P.M. 
This Registered Hospital is situated in 130 acres of park and pleasure grounds. Voluntary patients, who are 
suffering from nanan mental disorders, or who wish to prevent recurrent attacks of mental trouble; temporary 


tients, and certified patients of both sexes are received for treatment. Careful clinical, biochemical, bacterio- 
ical and pathological examinations. Private rooms with special nurses, male or female, in the Hospital or 
im one of the numerous villas in the grounds of the various branches can be provided. 


WANTAGE HOUSE 


This is a Reception Hospital in detached grounds with a separate entrance, to which patients can be 
admitted. It is equipped with all the apparatus for the complete investigation and treatment of Mental and 
qponked apaptnpects Gor bgoetcnemy ve sectous thateeda, teekedinn Tortie ood Reames tole: tn netenaed 
special departments for era: y various me , including Turkish and Russian e p 
immersion bath, Vichy che, Seotch Douche, Electrical baths, Plombiéres treatment, &c. There is an 

rating Theatre, a Dental Surgery, an X-Ray Room, an Ultra-Violet Apparatus, a Department for 
Diathermy and High-Frequency treatment. It also contains Laboratories for biochemical, bacteriological, and 
pathological research. Psychotherapeutic is employed when indi d 


MOULTON PARK 


Two miles from the Main Hospital there are several branch establishments and villas situated in a park and 
farm of 650 acres. Milk, meat, fruit, and vegetables are supplied to the Hospital from the farm, gardens, and 
orchards of Moulton Park. Occupational therapy is a feature of this branch, and patients are given every facility 
for occupying themselves in farming, gardening, and fruit-growing. 


BRYN-Y-NEUADD HALL 


The seaside house of St. Andrews Hospital is beautifully situated in a Park of 330 acres, at Lilanfairfechan 
amidst the finest scenery in North Wales. On the north-west side of the Estate a mile of sea coast forms the 
boundary. Patients may visit this branch for a short seaside change, or for longer periods. The Hospital has 
its own private bathing on the seashore. There is trout fishing in the — 

At all the branches of the Hospital there are cricket grounds, football and hockey grounds, lawn tennis 
courts (grass and hard courts), croquet gr ds, golf . and bowling greens. Ladies and gentlemen have 
their — oom, and facilities i Lapete yA handicra such as siear (ra &ec. 

‘or terms further particulars apply to the Medical Superintendent (Tel : No. three lines 
Northampton), who can be seen in London by appointment. - —_ = 
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You can use 


Elastoplast Plaster... 


.-.-On its own 


* to strap a dislocated thumb. 
One-inch Elastoplast Plaster is 
used applied spica-fashion. 


* to cover impetigo lesions, 
allowing undisturbed 
self-healing. 


...Or to keep a 
dressing in place 

* in cases where it is preferable 

to cut an individual strip rather 


than to use a ready-made 
first-aid dressing. 


ELASTOPLAST PLASTER is flesh-coloured, made from light-weight .cloth, 
and ideal for on-the-spot strapping and retention of dressings. It is far more 
comfortable and more efficient than a rigid plaster. 

ELASTOPLAST: elastic zine oxide plasters B.P.C. 


1” or 2” x 1}/2 yds stretched and 1” x 5/6 yds stretched 


WATERPROOF ELASTOPLAST Plaster 


plastic strapping 1” x 1 yd and 1” or 2” x 3 yds 


SMITH & NEPHEW LTD + WELWYN GARDEN CITY + HERTS 


Outside the British Commonwealth Elastoplast is known as Tensoplast 
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—and brings you a full 


47, TAX FREE 


Equal to £6. 19.2 PER CENT GROSS 
Where the standard rate of tax of 8/6 is payable 


STATE 


BUILDING SOCIETY 
MAXIMUM SECURITY 


* Easy withdrawals * Any amount accepted up to £5,000 
* Income tax borne by the Society | %* No depreciation 


Quer 25 years of progressive expansion 


ASSETS NOW EXCEED £5,000,000 


Full particulars from the Secretary: STATE BUILDING SOCIETY 
30 State House, 26 Upper Brook St., Park Lane, London, W.1 Tel.: MA Yfair 8161 





ised 
RELIEF OF RESPIRATORY DISTRESS futroduced ONLY 


THE ANTIDYSPNGIC to the Medical 


a | srcanomes | 


CHILD 


BAILLY <> MEDICATION 


eet, 


ANTALBY possesses a rapid INDICATIONS: Essential or 


and effective action in relief of symptomatic Asthma, Broncho- 


spasm of the bronchial muscula- pulmonary or cardio - vascular 
ture and stimulates the respira- dyspneic affections. Dyspnaa 
tory centre. of Emphysema. 


PACKINGS BASIC N.H.S. PRICES 

Tablets: Tin of 30 . ’ ; ~ « « « 35h plus 1/- P. Tax 

Dispensing pack: 250 tablets . , . . 24/- plus 7/24 P. Tax 

, Suppositories—Adults: Carton of 6 . * « « S3/Sk plus 1/- P. Tax 
Children: Carton of6 . . . . 2/10 plus 10d. P. Tax 





Active cons tituent— 
Theophylline para- 
aminobenzoate of 
Piperazine 
Sole Concessionatres 3 , ait 
“ e 
ENGUE & CO., LTD. Manufacturing Chemists oo the noticed 
MOUNT PLEASANT ALPERTON WEMBLEY MIDDLESEX profession on request 
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for effective treatment of... 


chronic bronchitis, pulmonary congestion, 


asthma, and allied chest conditions. 


cardiac failure, angina pectoris, Cheyne 
Stokes breathing, and other heart 


conditions. 


oedema and ascites, renal failure. 


PHYLATE 


ORALLY - PER RECTUM - PARENTERALLY 


ETOPHYLATE—soluble, neutral, stable theophylline 
ethanoate of piperazine—a powerful bronchodi- 
lator, cardiac and respiratory stimulant. 
Tablets 250mg., for continuous, oral administration, 
without nausea or gastric irritation. Bottles of 25, 
100, 500. 
Suppositories 500mg., for prompt, prolonged action in both 
hospitalised and ambulant patients. Boxes of 12 
and 144 
Ampoules 500mg. in 2c.c., for painless intramuscular 
injections without discomfort. Boxes of 6 and 50, 
500mg. in Sc.c., for emergency intravenous 
injections. Boxes of 6 and 50. 


Etophylate is also available with Papaverine and Phenobarbitone 
ETOPHYLATE is prescribable on the N.H.S.. 
a Samples and details on request 


RONA LABORATORIES LTD 
12-13, MOLYNEUX STREET, LONDON, W.,] 
Telephone; AMBassador 4437/8 
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The esters of NICOTINIC, SALICYLIC and 
p-AMINOBENZOIC acids 
bring relief to cases of 









arthritis and rheumatism 


In cases of soft-tissue rheumatism, and 
arthritic disorders, many doctors are tend- 
ing more and more to regard Transvasin 
as an indispensable adjuvant to treatment. 

For Transvasin is composed of the esters 
of nicotinic, salicylic and p-aminobenzoic 
acids. These esters readily pass the skin 
barrier in therapeutic quantities, and so 
enable an effective concentration of drugs 
to be built up where they are needed.* 

Transvasin not only induces vasodilation 
of the skin with a superficial erythema, but 
also brings about a deep hyperaemia of the 
underlying tissues. It is non-irritant and 
can be safely used on delicate skins. 

It is now being widely prescribed, with 
successful clinical results. Since a very 
small quantity is sufficient for each appli- 
cation, the cost of treatment is extremely 
low. 







* Therapeutische Umschau 
VIII, 1952, 10,143. 


In 1 oz. tubes, 
basic N.H.S. price 
2/6 plus P.T. 





Salicylic acid tetrahydrofurfuryl-ester 14% 
Nicotinic acid ethyl-ester 2% 
Nicotinic acid n-hexyl-ester 2% 
p-Aminobenzoic acid ethyl-ester % 
Water-miscible cream base ad 100% 














LLOYD-HAMOL LTD 


11 Waterloo Place, London, S.W.1. 
Whitehall 8654/5/6 
“Thank you, doctor” 


Transvasin is the registered trade mark of Lloyd-Hamol Ltd. 
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« 
‘ ONE OF THE MOST 
, RECENT AND POWERFUL 
SYNTHETIC 


HYDRO COS 
’ DELTALONE 


is related to hydrocortisone as DEL.TALONE ** 


e is to cortisone 
* 


KY DRODELTALONE, 
LIKE HYDROCORTISONE IS EFFECTIVE LOCALLY 
AS WELL AS BY MOUTH. 


e HYDRODELTALONE IS 
3 TO 5 TIMES MORE ACTIVE 
THAN HYDROCORTISONE. 


* Brand of Prednisolone. 
* * Brand of Prednisone. 


a g 


DIVISION WARD, CASSENNE LIMITED 
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HYDRO 


DELTALONE 


TABLETS 


A anti-inflammatory action 3 to 5 times that of 


cortisone or hydrocortisone. 


A gastro-duodenal side effects minimised by 
protective coating of individual 
hormone crystals. 


Presentation: bottles of 30 tablets of 1 mg. or 5 mg. 
No purchase tax is applicable on Hydrodeltalone tablets. 


Available under N.H.S. prescription (Form E.C.10.) 
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On local application, Hydrodeltalone has a rapid 
and powerful anti-inflammatory and antt-allergic effect 


| 
In intra-articular and pert-articular injections, 
the anti-inflammatory effects of hydrocortisone are 
obtained with a smaller quantity of Hydrodeltalone. 


| 
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HYDRODELTALONE 


& 
i 
intra-articular injections a 
for local articular and peri-articular 
. 


inflammatory conditions we Gon 
Presentation : 5 ml. vial containing 25 mg. of aes 
prednisolone acetate per ml. in saline suspension. =o: e 
Nei ee eee 
HYDRODELTALONE ? 
skin ointment with neomycin 
* 


for infectious and non-infectious 
inflammatory and allergic disorders 
of the skin. e 
Presentation: tube containing § g. or 15 g. 

Each gramme contains 5 mg. of prednisolone 
and 5 mg. of neomycin sulphate. 


HYDRODELTALONE 
ophthalmic preparation ‘ 


for inflammatory and allergic 

disorders of the eye 

Presentation : eye drops: 
3 ml. bottle containing 2.5 mg. 
per ml. of prednisolone acetate ¢ 
suspended in saline solution. 
eye ointment: 3 g. tube contain- 
ing 2.5 mg. of prednisolonee 


“: 











| ih 
Hunt | 


iz 
= 


acetate per gramme. 
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Available under N.H.S. prescription (Form E.C.10) 
® 

WARD, CASSENNE LTD., 

116 Victoria Street, S.W.1. 
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In atonie constipation 


PURSENNID contains the pure Sennosides A & B of Senna 
Leaf in the form of their calcium salts. 


PURSENNID, taken at bed-time, exerts a gentle but effective 
laxative action on the following morning. 


PURSENNID does not cause griping, cramps or colic owing to 
the fact that the active compounds are pure glucosides, constant 
in quality and potency, and the preparation is free from irritant 
impurities contained in crude senna preparations. 





vW 


PURSENNID 


i, 


Bottles of 20, 40 and 200 tablets, 


each containing 12 mg. 


ANDOZ 
Schweiz. med. Wschr., 1941, 71, 1093 


Rev. méd. Suisse rom., 1941, 61, 585 
Amer. J. dig. Dis., 1945, 12, 221 


ty A N ae a Z 134, Wigmore Street, 


PRODUCTS LIMITED | London, W.1 
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4 

and they can keep down— 
Lucozade has won its place in the sick- 
room because it is so very palatable. Not 
only this, when other food is refused or 
vomited, Lucozade is retained and quickly 
assimilated. And, so often, there is a 
happy turn for the better, well illustrated 
in this brief extract from a letter : 


My little boy was ill... and completely 
off his food . .. but he improved from the 
time of taking it.”’ 


(Signed) Mrs. V. Darlington, Birkdale. e/" 


LUCOZADE 
the sparkling glucose drink 


REPLACES LOST ENERGY 


rowds M37/6 


*..  /enecestral hobits... 


When the Mediaeval King put aside his arms and stood 
alone, coldly footing it in chilly castle chamber, why the 
frowning concern with hair? Was it the scalp worry of 
all ages ? Dandruff ? 








Sebaceous glands being the secretory things they are, 
there was then no royal remedy for the regal irritation 
But today the old and familiar trouble has been mastered 
by SEBODERM, the Cetrimide Shampoo specifically for 
Dandruft 

Seboderm contains 1¢.6°, of Cetrimide B.P., the 
quaternary ammonium prescribed as most effective against 
dandruff. Normally a single weekly treatment is sufficient 
to establish complete control 

Seboderm also contains 15.6%, Cetyl Alcohol B.P. and 
; 1°, Lanolin, and as a finely emulsified, creamy shampoo it 
leaves the scalp free from irritation and the hair soft, silky 
and clean 


fa: SebodSerm masters Dandruff 


oo _ Professional sample will be gladly sent on request 


(Cocca esee 


\} dk PRIORY LABORATORIES LIMITED 


ae “> WEST DRAYTON MIDDLESEX 
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Zicthol and Pixcyl 


For each stage of Eczema-Dermatitis an appropriate treatment 


In whatever phase Eczema-Dermatitis may present itself, there is a 
product in the Genatosan dermatological range to afford early 
relief and effective medication. 
ACU DEX for the acute stage, ZICTHOL for the sub-acute 
and for infantile eczema, ZICTHOL GREEN for the secondary infected 
and PIXCYL for the chronic. Between them they provide 
the appropriate treatment for any of the numerous manifestations 


of the Eczema-Dermatitis group of lesions. 


Available on E.C.10. 


Genatosan Limited, Loughborough, Leicestershire 
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Fc purfold 


Sif 4 
el Daigle 


Packs and Prices to 
Pharmacists: 


Bottle of 50 
ALOCOL COMPOUND isanew | 2/11 plus 104d. P.T.; 
preparation formularized to provide Bottle of 250 
comprehensive management of causal 12/6 plus 3/9 P.T.; 
and symptomatic disturbances in the Bottle of 500 
treatment of hyperchlorhydria and its 23/9 plus 7/14 P.T. 
manifestations, including gastric and 
duodenal ulcer. 











Formula each Tablet ALOCOL COMPOUND tablets effect 


*Alocol’ (Coll. Alumin. mpeenee... 74 : * antacid protection 
Ext. Belladon. Sicc. B.P.. 


een, * eta eetennaensenmnercnnefi diminished secretion 
Papaverine Bipgrociier. B.P.. me ye re w- reduced motility 

““ Benzocaine B.P. “ : o-diee sensory anesthesia 
Alocol etiam thus provides the advantage of fourfold control— 


reduction of causal hyperacidic flow, and its neutralization; alleviation 
of symptomatic hypermotility and pain. 


ALOCOL Compound 


Professional sample on request from Medical Dept. 
A. WANDER LIMITED, 42 Upper Grosvenor Street, London W.1. “** 
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in antenatal and postnatal care 


THE INCREASED NUTRITIONAL DEMANDS arising during the latter half 
of pregnancy and the ensuing period of lactation, call for a general fortification 
of the patient’s diet. 

‘Ovaltine’ is eminently suitable as an aid in meeting this need 
because it provides concentrated nourishment in a palatable and easily 
assimilated form. It is acceptable to the most capricious appetite, 

such as often occurs in pregnancy. 
‘Ovaltine’ possesses galactogogue properties. It also aids 
in maintaining the strength and general well-being of the nursing mother. 

The high quality of its natural ingredients— malt, milk, cocoa, 
soya and eggs— its content of added vitamins, and the strictly hygienic 
conditions of its manufacture combine to provide a first-class 
nutritional product which has long enjoyed the approval of obstetricians. 


Vitamin Standardization 
per oz.—Vitamin B,, 0.3 mg.; 
Vitamin D, 350 i.u.; Niacin, 2 mg. 


A. WANDER LTD., 42 Upper Grosvenor St., Grosvenor Sq., London W.1. 


Sekula naires anebdnnncadeian Soi ace ee 


ate 





Manufactory, Farms and ‘Ovaltine’ Research Laboratories: King’s Langley, Herts. 
M.379 
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‘LANOXIN 


THE NEW NAME FOR THE ORIGINAL 


DIGOXIN 


When we discovered Digoxin in 1930 we used no other name to 
distinguish it. In those days, there was but one Digoxin—that issued 
by B. W. & Co. Today, it has become necessary to provide prescriber, 
pharmacist and patient throughout the world with that safeguard 
which a trade mark imposes. . . 


THAT TRADE MARK IS ‘ LANOXIN’ 





* Tabloid *us Digoxin Becomes 


NEW TITLE 


Solution of Digoxin *B. W. & Co.’ secomes 
* Lanoxin ’.. Digoxin Oral Solution 


* Lanoxin ’... Injection (for intramuscular or 
NEW intravenous injection). Boxes of 6 x 2. c.c. ampoules, 
each containing 0-5 mgm. 


PRODUCTS ‘ Lanoxin su. Digoxin Paediatric Elixir 
Bottles of 2 fl. oz., containing 0°0S mgm. per c.c. 


NO CHANGE ‘Wellcome ’ a. Injection of Digoxin 
‘Wellcome ’m.o. Sterile Alcoholic Solution 


OF TITLE of Digoxin 














N.B. Whenever oral Digoxin is ordered ‘ Lanoxin’ may be dispensed 


sal BURROUGHS WELLCOME & CO. (the welcome Foundotion ind.) LONDON 
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Inability to take aspirin... 


IT WAS RECENTLY reported (Brit. med. F., 1: 444, 1957) 
that of 178 rheumatic patients, 25° could not take plain 
aspirin in adequate dosage. 

Of this 25°, however, the great majority tolerated a 
modified aspirin such as Paynocil. 

Not only are Paynocil tablets usually well tolerated by 
the stomach (even on the heavy dosage needed for 
rheumatoid arthritis), but they are extremely palatable, 
disintegrate instantly on the tongue without water, and 
cause no discomfort or unpleasant after-sensation. 


... indicates 


non-irritant, palatable, 
quick-dispersing aspirin 


FOR ADULTS 


PAYNOCIL 


EACH TABLET CONTAINS 
Acetylsalicylic acid 10 grains 
Aminoacetic acid § grains 


PACKAGES in sealed foil strips : 
Cartons of 18. 

Dispensing packs 

of 240 : basic 

N.H.S. cost 

(tax free) 21/8d. 


FOR CHILDREN 


Junior PAYNOCIL 


EACH TABLET CONTAINS 
Acetylsalicylic acid 2} grains 
Aminoacetic acid 

PACKAGES in sealed foil strips: 
Cartons of 20. 

Dispensing packs 

of 240: basic 

N.H.S. cost 

(tax free) 12/-. 





Detailed r dati 


ge in rheumatoid arthritis 


will be gladly supplied on request 


C.L. BENCARD LTD. PARK ROYAL, LONDON, N.W.19 
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DLV 


The easily written, easily remembered contraction for 


Acid-Stable ORAL Penicillin 
‘Distaquaine’ V 


trade mark 


Crystalline penicillin V, free acid 


DQV TABLETS DQV ELIXIR DQV SULPHA 


| Each tablet contains 60mg. | Each dose (4 fi.dr.) con- | Each tablet contains 60 mg. | 
| penicillin V. tains 30 mg. penicillin V. penicillin V. | 


Bottles of 30, 200 and Bottles of 2 fl. oz. rey sipeameesian! 


(30 doses) Bottles of 30, 200 and 1000 l 


DOSAGE 
Adults: 60 mg. or more every four hours 
Children: Half the adult dose 


Manufactured by 


THE DISTILLERS COMPANY (Biochemicals) LIMITED 
BROADWAY HOUSE, THE BROADWAY, WIMBLEDON, S.W.19. Tel: LIBERTY 6600 


owners of the trade mark ‘ Distaquaine’ pPH30/S6C 
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It was only in 1948 that artificially produced radioactive isotopes became 
available for use in medicine in Great Britain. Today they are in use in 
every teaching hospital—and many others—in the country. 
The This is the justification for devoting an entire symposium to 
Symposium the subject. Not that many doctors will ever handle radio- 
active isotopes personally, but it is essential that they should 
know something about them, and particularly about their use in therapy. 
For an intelligent understanding of their use a working knowledge is 
necessary of the principles involved, and to many doctors, particularly those 
of the older generations, the physics of radioactivity are wrapped in mystery. 
It is for this reason that we have introduced the symposium with three 
articles dealing, respectively, with the nature, the preparation, and the action 
of radioactive isotopes. These three articles, each written by a recognized 
authority on the subject, provide a simple straightforward account of the 
principles of radioactivity which should go far towards clarifying a highly 
complex subject. The following article on ‘radioactive isotopes in research’ 
indicates the tremendous potentialities of radioactive isotopes in the clarifica- 
tion of many outstanding biological problems. 

The remainder of the symposium is devoted to the actual use of radio- 
active isotopes in clinical medicine. Perhaps most significant of these is 
that on ‘a hospital radioactive unit’. The mere fact that such units now exist 
indicates the great advance that has been made in this field during the last 
decade. Equally significant is the inclusion of an article on ‘radiography with 
radioactive isotopes’ in the symposium. As the spectre of atomic warfare 
encircles the globe, it is with pride that Medicine and its associated sciences 
can note the progress that has been made in the harnessing of this new power 
to the service of humanity and the alleviation of suffering. We in this country 
can be particularly proud of the fact that, as pointed out by Dr. Seligman, 
‘Great Britain is by far the greatest isotope exporter in the world today’. 


IN 1953-54, the University of North Carolina carried out an investigation 
of general practice in North Carolina. The results of this investigation, based 
upon the findings in 94 practices, have now been published in 

The — the December 1956 issue of the Fournal of Medical Education. 
American The report presents a picture of present-day practice in the 
G.P. _ United States which will be of interest to all practitioners in this 
country. At the same time it has many lessons for those con- 

cerned with the future of general practice in this country. The differences 
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between practice in our two countries are striking, but largely superficial. 
Perhaps the most striking difference is in the equipment considered necessary 
in the United States. Thus, 42.6 per cent. of the North Carolina practitioners 
owned an electrocardiograph, 42.6 per cent. an x-ray machine, and 35.1 
per cent. a B.M.R. apparatus. The reading habits are also somewhat 
different: the average number of journals purchased per practitioner was 
4.09; 17.2 per cent. of practitioners purchased five to six journals, whilst 
as many as 7.5 per cent. purchased seven to fifteen journals. The only two 
British journals included in the list are The Lancet and The Practitioner. 
In view of the once much-publicized criticism of standards of ‘surgeries’ 
in this country, it is of interest to note that in North Carolina ‘considerable 
variation was noted in the appearance of these practitioners’ offices. The 
majority were clean and attractive. Some, however, were only clean and 
neat and gave little evidence of thought for patient comfort. Almost a third 
of the offices visited might be properly considered as unacceptable for the 
use to which they were put’. 

Perhaps the most important point of all in this report is the doubt 
thrown upon the value of postgraduate study unless carefully controlled. 
The collected evidence is taken to ‘suggest that doctors who do more than 
sixty hours of postgraduate study annually may be doing more than is 
necessary for their purposes, or that interest in medicine or study may not 
be their primary motivation in attending medical meetings . . . It cannot be 
denied that postgraduate education may have a favourable effect on the 
doctor’s practice but such an assumption could be held with greater certitude 
if increasing amounts of formal postgraduate education were accompanied 
by better performance’. Equally thought-provoking in these days of universal 
planning is the finding that ‘there were physicians who had been good 
medical students and had received good training, who were not exceptional 
physicians. There were others whose performance as students was unusually 
poor, whose internships were of indifferent quality, who nevertheless 
became superior physicians’. 


THE tale of ‘Johnny Notions’ is a salutary reminder that the shrewd acumen 
of our forefathers could produce results which compare most favourably 
with those obtained in these days of ‘scientific medicine’. 
A Versatile ‘Johnny Notions’, whose real name was John Williamson, was 
Vaccinator so-called by his neighbours because of his ‘various attainments 
and superior talents’. According to his parish minister, he was 
‘a singular instance of an uncommon variety of talents, being a tailor, a 
joiner, a clock and watch mender, a blacksmith and a physician’. These 
laudatory comments are taken from the account of the united parishes of 
Mid and South Yell in the Shetland Islands contributed by the parish 
minister to the Old Statistical Account, 1792. 
According to this account, which is quoted in the Health Bulletin (1957, 
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15, 2) issued by the chief medical officer of the Department of Health for 
Scotland, the population of these two parishes had increased considerably 
of late years, and one of the reasons given for this increase is ‘the amazing 
success, with which inoculation has been attended. Formerly, the smallpox 
occasioned the most dreadful ravages in these islands; frequently carrying 
off a fifth part of the inhabitants. Now, hardly any suffer by this disorder’. 
The greater part of the credit for this is attributed to John Williamson. 
‘Unassisted by education, and unfettered by the rules of art, he stands 
unrivalled in this business. Several thousands have been inoculated by him 
and he has not lost a single patient’. Details are given of his technique. He 
insisted on ‘the best matter’, and kept it for seven to eight years before 
using it. To lessen its virulence he dried it in peat smoke and then buried it 
under ground, covered with camphor. Having made the inoculation, ‘the 
only plaster he uses, for healing the wound, is a bit of cabbage leaf’. In 
the best tradition of Scottish medicine he was a therapeutic nihilist, and 
administered no medicines. It is claimed for him that ‘it is particularly 
remarkable, that there is not a single instance in his practice, where the 
infection has not taken place, and made its appearance at the usual time’. 


‘RouTINE “broadcasting” of the surgical patient’s heart’ is recommended 
by G. D. Fish, Jr., and his colleagues (Ann. Surg., 1956, 144, 1013) as a 
simple, yet effective, means of giving immediate warn- 

Amplified ing of cardiac arrest, or of impending arrest, to the 


Auscultation and anzsthetist. They give full details of the machine they 
the Surgeon _have produced for this purpose and which they have 
now used in over a hundred cases. An ordinary dia- 
phragm-type stethoscope head is attached to a pencil microphone by 
neoprene tubing. As the signal generated by the microphone is of the order 
of one-thousandth of a volt, it is perfectly safe under all conditions of 
operating-room use. Not only is the instrument easy to apply but in addition 
it is claimed that it ‘is in no way an encumbrance either to the anesthetist or 
the operating team’. 

Many will probably question whether yet another ‘gadget’ in the over- 
crowded operating theatre is really necessary. ( Yn the other hand, in view 
of the increasing complexity of surgical operations, many of which can now 
be safely carried out on individuals who not so very long ago would have 
been considered ‘bad risks’, any reasonable means of helping to ensure that 
cardiac arrest is detected at the earliest possible moment is deserving of 
careful consideration. An incidental use of this new instrument is in the 
instruction of students and trainee surgeons in the importance of gentle 
handling of the anzsthetized patient. Rough handling of abdominal wounds, 
for instance, is ‘reflected in the amplification of extraneous sounds super- 
imposed on the normal heart sounds’, whilst ‘any pressure on the chest, 
as from an assistant’s elbows while holding a retractor, is heard over the 
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loudspeaker’. May the time yet come when candidates for surgical appoint- 
ments will be required to perform an operation while the selection com- 
mittee listens in to the ‘noises off’ produced over the cardiac loudspeaker? 


THe modern pharmacy, with its chromium-plated dispensary approached 
through rows of elegantly packed proprietary preparations, is a very different 
place from the chemist’s shop of the turn of the century, with 
‘Jug and its ‘jug and bottle’ trade. In a recent issue of the Chemist and 
Bottle’ Druggist (1957, 167, 164) an octogenarian pharmacist recalls his 
memories of the period between 1890 and 1914. Household 
remedies then bulked large in the day-to-day business of the druggist: e.g. 
‘Four pennyworth each of oil of aniseed, oil of peppermint, laudanum, and 
paregoric, to be mixed with sugar syrup for a cough mixture’. Another 
common request was for ‘4 ounces of linseed oil’; this was for an infusion 
in which were dissolved 1 ounce of solazzi liquorice and 4 ounces of sugar 
candy for a cough mixture. The demand for ointments was not large, and 
those that were most popular have passed into the limbo of the past: 
‘trooper ointment’ (for crab lice), ‘white sipity’ (for head lice), and basilicon 
(for drawing a boil). A favourite remedy for chilblains and chapped hands 
was camphor ‘ice’ or ‘ball’. Penny boxes of pills were always in demand, 
and camphorated oil was so popular that it was made up in lots of 4 gallons 
at a time. ‘Effervescent mag. cit.’ was a ready seller in the summer—as a 
drink, not as a medicine. So long as it fizzed, and was tart and sweet, no 
questions were asked as to its constituents. 

Cosmetics as known today were quite unknown, but there was a steady 
demand for perfume. A common request by the ladies on a Saturday night 
was ‘sixpennyworth of perfume in a measure’, from which it was promptly 
sprinkled by the lady on to her dress. Practically the only cosmetics sold 
were ‘threepennyworth of carmine’, poudre de riz, and peach bloom. Another 
popular request on Saturday nights was hair oil (olive oil and citronella), 
for which the customer brought his own bottle, and glycerin and rose water 
sold freely. Medicines and perfumes were by no means the only articles on 
sale in those days. For the dyeing of black dresses there was a regular 
demand for logwood chips (to make infusion for the dye) and green crystals 
(ferrous sulphate) for the mordant. Brunswick black was in demand every 
spring to ‘revive the ubiquitous iron fireplace’. When red cabbage and 
onions were in season, a frequent order was ‘a quart of vinegar and 4 ounces 
of mixed spices’. Occasionally there would be a request for ‘essence of 
smoke’ (pyroligenous acid) for giving a smoky flavour to a home-cured 
ham. Few pharmacists will regret the passing of the ‘jug and bottle’ trade, 
but the regimented citizen of the modern welfare state must be allowed to 
shed a tear for the passing of these old Dickensian days. 
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WHAT IS 
A RADIOACTIVE ISOTOPE? 


By J. ROTBLAT, D.Sc. 


. Professor of Physics, The Medical College of St. Bartholomew's Hospital, 
University of London 


THE term isotope means ‘the same place’, and is used to denote those 
substances which occupy the same place in the periodic table of elements. 
The various elements which occur in nature are distinguished according 
to their chemical properties, and these can be simply explained by the 
structure of their atoms. 


THE ATOM 
Every atom consists of a central nucleus, and of a number of electrons 
revolving round it. This number of electrons is the main factor which deter- 
mines the chemical properties of an element, because chemical reactions are 
due to an interchange of electrons between the atoms of the interacting 
elements. All the atoms of one chemical element have the same number of 
electrons, and this number, which is called the atomic number, defines the 
numerical place which the element occupies in the periodic table. 

The atoms of a chemical element need not have the same structure; they 
may, for example, differ in weight. Since the weight of an atom has a 
negligible effect on chemical interactions, such atoms will behave chemically 
and biologically alike. The mass of the atom is concentrated in the nucleus 
and a difference in weight means a difference in the structure of the nucleus. 
The nuclei of atoms are made up of two types of particles, protons and 
neutrons (fig. 1), which have approximately the same weight but differ in 
their electrical properties, the proton has a positive charge—equal but 
opposite to that of the electron—whilst the neutron has no electrical charge. 
In every atom the number of protons in the nucleus is equal to the number 
of electrons revolving round it, i.e. to the atomic number. The total number 
of protons and neutrons is approximately equal to the atomic weight of the 
element, and is known as the mass number. Sodium, for example, which is 
element no. 11, has a mass number 23; this means that its nucleus contains 
23 particles; since 11 of these are protons the remaining 12 are neutrons. 


ISOTOPES 

Atoms with the same number of protons but different number of neutrons 

will differ in weight but not in their chemical properties. Such atoms will, 
therefore, be isotopes of the same element. 

Most chemical elements are a mixture of a number of isotopes. The 

isotopic composition of an element can be analysed by means of electrical 
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and magnetic fields, and in this way the number, weight and abundance of 
the isotopes can be determined. Some elements, usually those with an odd 
atomic number, like fluorine, sodium, phosphorus, or iodine, consist of one 
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Fic. 1.—The constitution of an atom. 


isotope only. Other elements may contain 2, 3 or even 10 isotopes. The 
total number of stable isotopes which occur in nature’and which are dis- 
tributed among the 81 stable elements is 274, an average of about 3.5 per 
element. 

Since isotopes of thé same element differ from each other in atomic 
weight, when describing an isotope one must state both the symbol of the 
element and the mass number. The latter is usually given as a superscript 
before the symbol, e.g. “P, 1°71, #°O, 17O, 18O. From this notation (and 
assuming a knowledge of the periodic table of the elements) the constitution 
of the atoms can be immediately inferred. Thus, phosphorus, being the 
15th element, has a nucleus containing 15 protons and 16 neutrons; iodine 
(atomic number 53) consists of 53 protons and 74 neutrons. All the three 
isotopes of oxygen (atomic number 8) have 8 protons in their nuclei, but 
the number of neutrons is 8, g and 10 respectively. 


RADIOACTIVE ISOTOPES 

The 274 isotopes referred to above are stable ones; this means that unless 
interfered with their nuclei remain unchanged for an infinitely long time. 
In addition to these, however, there exist in nature, or can be produced 
artificially, a number of isotopes which are unstable. The nuclei of such 
isotopes disintegrate spontaneously in the course of time. Such a dis- 
integration usually produces only a small change in the structure of the 
nucleus, but as a result of this a new isotope is formed, and at the same time 
some radiation is emitted. Hence the name ‘radioactive’ applied to such 
isotopes. 

The lack of stability of such isotopes follows from the composition of their 
nuclei. In order to confine the particles in the tiny space of the nucleus, 
the protons and the neutrons must act on each other with very strong attrac- 
tive forces. On the other hand, the protons being positively charged repel 
each other. The outcome of this is that only for certain combinations of 
protons and neutrons is the resulting force such as to keep the nucleus 
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together. If the proportion of neutrons and protons is changed the repulsive 
force may predominate and the nucleus will tend to break up and change 
over into a stable form. 
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Fic. 2.—Rate of decay of a radioactive substance initially containing 100,000 radioactive 
atoms, and with a half-life of 8 days. 


The break-up of a radioactive nucleus does not take place instantaneously. 
In a given radioactive substance some nuclei break up in a very short time, 
but others may exist for a very long time. It is a process governed by chance, 
but if the substance contains a very large number of unstable atoms a simple 
statistical law is observed, namely, that the same fraction of all the radio- 
active atoms present in the substance breaks up in equal intervals of time. 
The quantity which is usually employed to characterize the rate of decay 
is the so-called half-life, the period of time in which half of the radioactive 
atoms in the substance decay. If we consider, for example, a substance 
with a half-life of 8 days and containing initially 100,000 radioactive atoms, 
then after 8 days 50,000 atoms will be left; after 16 days 25,000; after 24 
days 12,500, and so on. The graph in fig. 2 shows the rate of decay of such 
a substance as a function of time. 

Since a radioactive substance is detected by the radiations emitted, and 
this depends upon the number of atoms breaking up, it is usual to measure 
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the strength of a radioactive substance in terms of the number of disintegra- 
tions per second, or activity. The unit of activity is called the curie; it is 
nearly the activity of 1 gramme of radium and is equal to the quantity of a 
radioactive substance in which 37,000 million nuclei break up every second. 
In practice smaller units are employed, i.e. the millicurie (one-thousandth 
of a curie) and the microcurie (one-millionth of a curie). 


a-, B-, AND y-RAYS 

In most cases the break-up of an unstable nucleus consists of a change of a 
neutron into a proton, or vice versa. These two particles may be considered 
to be different states of the same particle of matter. The actual process of 
transformation is complicated and not yet well understood, but it is known 
that eventually it leads to the production of an electron. Thus, when a 
neutron changes into a proton, an electron is produced and is immediately 
emitted from the nucleus. If a proton is transformed into a neutron an elec- 
tron with a positive charge, a positron, is produced and emitted. The emission 
of electrons, or -rays, as they are called, can be detected by means of various 
instruments, and it is through the observation of such radiation that radio- 
activity is measured. $-rays are usually emitted from an unstable nucleus 
with some energy and since they have a very small mass, they start off with a 
great velocity which enables them to penetrate through some thickness of 
matter: i.e. a few millimetres of tissue. The energy of nuclear radiations is 
measured in units of million electron volts (MeV); the higher the energy 
the greater the penetration. 

Not all of the energy available in an unstable nucleus is taken up by the 
emitted particles. Often some energy is left over and is subsequently 
emitted in the form of a pure radiation, identical in nature with x-rays. These 
radiations are called y-rays and are much more penetrating than §-rays; 
they can pass through many centimetres of tissue. 

In the heaviest elements yet another mode of decay, by the emission of 
a-particles, is observed. «-particles are nuclei of atoms of helium. Being 
much heavier than $-rays they can penetrate only through a very small 
thickness; a thin sheet of paper will stop them completely. 

As in the case of stable isotopes each radioactive isotope is denoted by its 
atomic number and mass number; in addition, however, they are charac- 
terized by their half-life, type of emitted radiation and its energy. 

The phenomenon of radioactivity was first discovered in the heaviest 
elements which occur in nature: e.g. uranium, thorium, radium. Later, 
however, it became possible to transform ordinary atoms into radioactive 
ones. This can be done either by the use of atom-smashing machines, in 
which charged particles are accelerated to very high energies and then 
employed to bombard and break up nuclei; or by means of nuclear reactors 
in which neutrons are used in a similar way. In addition, the complete 
break-up, or fission, of uranium nuclei leads to the production of a large 
number of radioactive isotopes. 
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Altogether, it has now been possible to produce over 800 radioactive 
isotopes, about three times more than the number of stable isotopes. There 
is now at least one radioactive isotope of every chemical element. 


THE SIGNIFICANCE OF RADIOACTIVE ISOTOPES 
IN MEDICINE 
The great importance of radioactive isotopes for medical and biological 
work arises from the fact that the radioactive isotope is chemically and 
biologically identical with the stable isotope, but the possession of radio- 
activity labels it, making possible its detection by observing the radiations 











Energy Energy 
Isotope Symbol Half-life Radiations | of §-rays of Y-rays 
emitted (MeV) (MeV) 
Tritium "Ty 12.26 vears 3 0.0176 — 
Carbon-14 sa, © 5,900 years ; 0.155 o 
Sodium-24 Na 15.06 hours 8, Y 1.400 1.38, 2.75 
Phosphorus-32 =P 14.30 days 4 1.711 — 
Sulphur-35 "3 87.1 days ; 0.167 = 
Potassium-42 eK 12.5 hours 4, Y 3-54 1.53 
Calcium-45 “s 164 days 3 0.25 - 
Chromium-51 a 3 27.8 days Y 0.325 
Iron-59 Fe 45 days 8, Y 0.46 1.1, 1.3 
Cobalt-60 ap 5.27 years 6, Y 0.306 1.17, 1.33 
Arsenic-76 76As 26.5 hours %, 2.97 0.55-—2.05 
Bromine-82 “Br 35.7 hours 8,7 0.46 0.5—1.5 
Rubidium-86 *Rb 18.6 days 3, Y 1.79 0.53, 1.08 
Strontium-go Sr 27.7 years 0.61 - 
Yttrium-go neat | 64.8 hours 2.26 — 
Ruthenium-106 M*Ru 1.0 year 0.04 — 
lodine-131 a0. 8.05 days 3. Y 0.61 0.28, 0.36 
Xenon-133 IBXe 5.27 days bY 0.34 0.081 
Cesium-137 Cs 30 years 4, Y 0.52 0.67 
Cerium-144 ime 290 days 6, Y 0.327 0.03—0.14 
Thulium-170 0T'm | 127 days BY 0.95 0.084 
Tantalum-182 Ts 111 days 4, 0.51 0.07—1.22 
Gold-198 Au 2.70 days +, ¥ 0.96 0.41 











Tas_e 1.—Some radioactive isotopes used in medicine and biology. 


emitted. The sensitivity of detecting instruments, such as the Geiger counter 
or scintillation counter, is so great that it is possible to detect by these 
means a quantity of matter millions of times smaller than that detectable by 
any other method. 

For medical purposes, only a small fraction of all the radioactive isotopes 
can be used, since the suitability of an isotope depends upon its half-life, 
energy emitted, availability, and specific activity, as well as its biological 
properties. A list of isotopes most frequently used in medical and biological 
work is given in table I. 
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THE PREPARATION 
OF RADIOACTIVE ISOTOPES 


By HENRY SELIGMAN, Pu.D. 
Head of Isotope Division, Atomic Energy Research Establishment, Harwell 


Any atom consists of a nucleus surrounded by electrons. The electrical 
charge of a nucleus of an atom defines the chemical element and the mass 
of the nucleus defines the isotope. Therefore if, for example, one has 79 
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Fic. 1.—An atomic reactor. 


electrical charges of a nucleus, the element is gold. The gold atom can have a 
weight of 197—this is the stable isotope of gold; but it can have different 
weights varying from 187 to 203, and all the other isotopes except the one 
with the weight of 197 are unstable—they are radioactive, which means that 
they emit radiations. 
THE RATIONALE 

To make a new isotope it is therefore necessary to change the weight of the 
nucleus; if, as a result of this change, a non-stable nucleus is obtained, 
this means that a radioactive variant has been formed. In other words, to 
make radioactive isotopes it is necessary to change the weight of normal 
stable nuclei. This can be done by bombardment of atoms with particles. 
April 1957. Vol. 178 (404) 
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They can be particles carrying electric charges, like protons or deuterons, or they 
can be neutral particles like the neutrons which are the unit of mass. The latter 
particle is especially suitable for bombardment as, because of its electrical neutrality, 
it can penetrate more easily into the nucleus. All that is necessary therefore is to 
bombard nuclei with particles which have a high enough energy to penetrate into 
the nucleus. 


This can be done by producing, for example, protons or deuterons and 
bringing them to a high enough speed in a cyclotron or a similar machine, 
or it can be done by using atomic 
reactors (fig. 1) where we have a 
vast amount of neutrons which re- 
sult from the fission, or splitting, 
of uranium. 


CYCLOTRON OR ATOMIC 
REACTOR 
In a cyclotron, only one species of 
radioisotope can be made at a time 
and this is rather expensive, whilst 
in an atomic reactor many hundreds, 
or even thousands, of species of 
radioisotopes can be produced at 
the same time, but there is a fun- 
damental difference between cyclo- 
tron- and reactor- produced radio- 
active materials. Electrically charged 
particles, as used in cyclotrons and 
incorporated into the nucleus, al- F'. 2.—Placing small aluminium cans, con- 
taining target material, in an atomic 
ways change the target element. enamine 
Neutron bombardment, however, 
as done in an atomic reactor, normally does not necessarily change the 
target element. 


If we have, for example, gold which is stable gold with the weight of 197, and it 
undergoes bombardment with neutrons in a reactor, we shall obtain gold with one 
unit heavier as a result, which is gold-198. Written in a physicist’s language :— 

Au 197 + n = Au 198 + y 
or (shorter) Au 197 (n, y) Au 198 
There are many exceptions, where a neutron bombardment can change an element; 
this will always happen when an electrically charged particle is thrown out of the 
nucleus. One such example is the production of radioactive phosphorus from 
sulphur :— 





325 -n = 8P +p 
There is still a number of isotopes which are made more easily with an 
electric machine. For example, the long-lived sodium-22 can be much more 
conveniently produced in a cyclotron, whilst the short-lived sodium-24 is 
best produced in an atomic reactor, but the reactor-produced materials 
are generally much cheaper. It is therefore not surprising that more than 
99 per cent. of the shipments of radioactive materials going out are radio- 





oe nee 


OLR, SOLA OE A NE tl NI le 


Fe 8 Oa tn IE NaS PNA ey te 


2 IN LAB ce et QT Ob 8 Oe 


NOT Rte MEAS Ng 








406 THE PRACTITIONER 


active materials produced exclusively in atomic reactors. For this reason, 
only atomic-reactor-produced isotopes will be discussed in this article. 


THE TECHNIQUE 

In order to make an irradiation we have to choose first the proper target 
material. Usually this is not a compound or a big molecule because the 
radiation itself is 
destroying chemical 
bonds and decompos- 
ing materials. For 
this reason chemically 
simple target materi- 
als are usually used. 
These may be pure 
metals or oxides of 
metals, but there are 
exceptions to this rule. 

The irradiation time 
depends upon a num- 
ber of physical data: 
e.g. the half-life, the 





‘ Fic. 3.—Removing radioactive material from atomic reactor 
cross-section and the br venitte contrel. 


neutron flux. 


The place in the reactor where the irradiation should take place has to be decided. 
This place varies according to the speed of neutrons desired, as in many cases the 
reactions are influenced by this. For example, sulphur in a slow neutron flux will give 
radioactive sulphur but the same element bombarded by fast neutrons will give 
radioactive phosphorus. Also some material which may be influenced by high 
temperatures will have to be put in a specially low neutron flux where the tempera- 
tures are usually lower or special cooling arrangements will have to be made. 


The target materials have to be weighed and are usually put into small 
aluminium cans which are then inserted into an atomic reactor. This can be 
done even while the pile is running (fig. 2). After a certain time this material 
is removed by remote control (fig. 3) and transferred to the handling bay. 
Here the radioactivity is checked for its strength and the material is then 
loaded into transport containers. Some materials can then be used directly 
and are shipped from Harwell. These are, for example, radioactive sodium 
in the form of a salt; cobalt in the form of wire, or little cylinders; or gold 
in the form of grains for insertion into tissue. 


CHEMICAL PROCESSING 
Most materials, however, have to be chemically processed. Sometimes the 
radioisotope has to be separated; it has to be put into another chemical com- 
pound, standardized and often sterilized. Practically all chemical work of 
this nature is done by the Radiochemical Centre at Amersham which is a 
part of the Atomic Energy Research Establishment. The Radiochemical 
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Centre receives irradiated material from Harwell for chemical processing; 
the most important medical isotopes prepared at Amersham are iodine-132 
which is prepared either by extraction from fission products or, as in the 
case at Amersham, by separation from a. parent which is radioactive 
tellurium-132 (fig. 4). Another one is phosphorus-32 which has to be 
chemically separated 
from irradiated sul- 
phur. After these 
chemical separations 
have been done by re- 
mote control the ac- 
tivity of the solutions 
has to be assessed and 
they have to be 
checked chemically 
and eventually the 
material has to be dis- 
pensed (fig. 5) and 
some of it has to be 
sterilized afterwards. 
Radioactive materials, 
such as iodine or 
phosphorus, which are 
separated chemically 
from other elements, 
are usually designated 
carrier -free, which 
means that practic- 
ally all the atoms of 
the material are radio- 
active—a fact which 
can never be quite 
achieved practically. 
These materials have 
therefore a very high 
specific activity (ac- 
tivity per gramme): an 
extremely important 
Fic. 5.—The dispensary at the Radiochemical Centre, factor in quite a num- 
Amersham, for beta-emitting isotopes. ber of applications. 





MEDICAL RADIOACTIVE ISOTOPES 
Many additional preparations of radioactive materials are made for the 
medical profession. For example, chromium-51 or iron-59 produced in the 
right form is used for certain blood determinations. Colloidal gold and gold 
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in the form of grains are used for malignant disease. A number of active 
materials whose radiations are not very penetrating, beta-active materials, 
are produced in special forms, some of them for ophthalmic applications 
(fig. 6), others for surface treatment of lesions. Radioactive materials such as 
phosphorus-32, strontium-go, cerium-144 and ruthenium-106 are being 
used in special appli- 
cators where the ma- 
terial may be put into 
certain plastics or in- 
to metal foil in order 
to make its use safe. 
It is always an im- 


portant fact, which ie pot oe 





has to be verified, that 24 

material which is to ene. ug 

be used from the out- Fic. 6—Method of supplying radioactive isotopes for 
side is so safe that no ophthalmic use. 


loose radioactivity can 

come into the body and this is achieved by incorporating the radioactive 
material safely into plastics or metal foils. For biochemical work many 
organic compounds have been synthesized at the Radiochemical Centre; 
these are generally used as tracers. 

More recently very big sources of radioactive materials have been pro- 
duced and are being used in therapy in this country. For example, large 
sources of cobalt-60 produced in atomic reactors are being used for tele- 
therapy treatment, and only a few months ago the first teletherapy source 
made from atomic fission products (waste products) was prepared in this 
country by the Industrial Group of the Atomic Energy Authority. In this 
case radioactive casium-137 had been isolated from used atomic fuel rods. 
It is hoped that in the future this material will become available in bigger 
quantities and that many more hospitals will be able to obtain such a source. 


CONCLUSION 

In Great Britain we have the closely coordinated services between the 
Isotope Division at Harwell, the Radiochemical Centre at Amersham, and 
the Windscale Works of the Industrial Group, all belonging to the Atomic 
Energy Authority, and we are in the happy position to have available in 
this country a greater variety of radioactive materials than anywhere else 
in the world. Constantly we add to our lists new radioactive materials or 
old ones but in different form. It is not surprising therefore that Great 
Britain is by far the greatest isotope exporter in the world today, some fifty 
countries obtaining their isotopes from this country. 











THE ACTION OF RADIOACTIVE 
ISOTOPES 


By J. F. LOUTIT, D.M., F.R.C.P. 


Medical Research Council’s Radiobiological Research Unit, Atomic Energy Research 
Establishment, Harwell 


RADIOACTIVE atoms may be encountered clinically within the body in three 
different connexions: in diagnosis, in therapy and in occupational medicine. 


EMISSIONS FROM RADIOACTIVE ATOMS 

The unstable radioactive atom disintegrates and emits some form of radiation 
in the attempt of the atomic nucleus to stabilize itself. Many of the naturally 
radioactive elements of high atomic number (such as uranium, thorium, 
radium) emit a-particles, nuclei of helium atoms. Others, and many of the 
artificially produced radioactive isotopes of stable elements, give off - 
particles. In either case («- or -particle-emission) an electromagnetic 
radiation—a -ray—may be associated with the particle. These radiations, 
particulate and electromagnetic, have this in common: they cause ionization 
within the material in which they are absorbed—air, water or tissue. They 
are thus classed among the ionizing radiations and are to be differentiated 
from visible and ultra-violet light and other non-ionizing radiations. 

The «-particle, a massive thing comparatively speaking and having 
a positive electric charge, cannot travel far. Its path is limited to 12 inches 
(30.5 cm.) or so in air and to a few tens of microns in water or tissue. As it 
expends its kinetic energy it causes densely packed ionizations along its 
short path. The §-particle, an electron, is several thousand times less 
massive and travels farther, up to a centimetre in tissue; but the ionizations 
along its path are relatively scanty until near the end of its track. -y-radiation 
can be considered as similar in many ways to particulate radiation, each 
quantum on absorption in a medium leads to the ejection of an electron 
from the molecule in which it is absorbed. It differs in that it is much more 
penetrating and even soft y-rays and the physically similar x-rays can 
travel long distances in tissue before giving up their energy, whilst hard 
highly energetic y-rays can penetrate right through the body. 


TRACER STUDIES FOR DIAGNOSIS 
In diagnosis one makes use of the fact of the disintegration, and the liberated 
energy—particulate or electromagnetic—is picked up by an appropriate 
device: e.g. ion chamber, Geiger counter, scintillation counter. One can 
thus determine such parameters as circulation times, efficacy of uptake and 
utilization of elements and radicals by the so-called ‘tracer method’. It is 
particularly important that the radioactive material should be present in no 
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more than the trace or minimal amount necessary for the exercise. Even in 
chemical reactions in vitro too great a concentration of radioactivity can 
alter the properties of reactants. Biological systems im vivo are still more 
sensitive so that misuse of radioactivity is not only misleading but dangerous. 


PHYSICAL AND PHYSICOCHEMICAL EFFECTS OF IONIZATION 
Under suitable conditions this damaging action can be utilized for thera- 
peutic purposes. The damage is due to the process of ionization with 
probably additional effect from molecular excitation such as occurs under 
the influence of ultra-violet radiation. The ionization may act by direct or 
indirect effect. The direct action is thought to be mainly on large protein 
molecules which, when electrons are ejected, undergo internal rearrange- 
ment and are denatured as a consequence. If they are essential proteins 
and not replaceable, as may be the case with certain nuclear materials 
(e.g. a gene controlling a cytoplasmic enzyme), the cell is seriously em- 
barrassed. The indirect action is probably mainly through the ionization of 
the water molecule—the most abundant molecule in tissue. Several reactions 
are known to occur: 

(1) (a) HO > H,O e 
(b) H,O+ = H* OH 


(2) (aye H,O -» H,O 
(b) HJO- =H + OH 


(3) (a) H + OO, HO, 
(b) 2HO, ~ H,O, + O, 

The positively charged water molecule left when an electron is ejected 
under the influence of radiation dissociates to give the normal hydrogen 
ion and the abnormal hydroxy] radical. This latter is a highly active oxidizing 
agent. The hydrogen radical formed in equation (2) is equally a highly 
active reducing agent but in the presence of molecular oxygen can form 
oxidizing substances as in equation (3). These reactions of oxidation or 
reduction, occurring focally in cells, in chromosomes or other sensitive 
targets, could also cause irreparable damage. 

These reactions, direct or indirect, will occur in the immediate environ- 
ment of the ionization or at variable distances from the radioactive atom, 
depending upon which particular isotope it is of which particular atom. An 
a-emitting isotope of, say, radium will have this extremely dense ionization 
in a track of some 30u from the disintegrating atom. The damaging effect 
resulting from this concentration of ionization is about ten times greater 
per unit of energy delivered per unit mass (i.e. physical dose) than with 
-radiation. Whilst -particles and x- and y-rays have about the same 
biological efficiency for equal physical dose, the greater range of the y-rays 
leads to the physical energy being distributed more widely than with 3-rays. 


BIOLOGICAL FACTORS OF LOCALIZATION 
In addition to these physical factors one has to consider the biological 
factor of localization of a particular atom. Radioactive sodium (#4Na for 
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instance) would be expected to distribute itself within the body uniformly 
in extra-cellular water. Practically all of the -rays of this particular nucleide 
would be effective in giving whole-body-irradiation. The y-rays, however, 
though coming from the same uniformly distributed atoms, would be lost 
to a considerable extent outside the body. Radioactive iodine, ™I, is also 
a 8+ emitter, but the iodine is highly concentrated in the thyroid, so that 
the 8-rays there give an intense irradiation and the y-rays a more widely 
distributed less intense dose. Where high biological concentration is 
combined with high biological effectiveness (x-rays), then one gets the 
maximum of local effect. 


UTILIZATION OF IONIZATION FOR THERAPY 
Only in a few instances has biological concentration been suitable for 
therapeutic purposes. Iodine and the thyroid is the most impressive instance. 
Phosphate and actively dividing cells utilizing phosphate for desoxy- 
ribosenucleic acid formation, e.g. the bone marrow in polycythemia vera, 
is another. 
OCCUPATIONAL HAZARDS 

A few occupations in the past were concerned with the mining, processing 
or use of the naturally radioactive materials. Already there is an important 
chapter in the history of industrial medicine dealing with the attendant 
disorders from the intake of these substances into the body. Inhalation of 
radioactive ores has led, when the exposure was long, as in the Schneeberg 
and Joachimstal mines, to carcinoma of the lung. Ingestion of radium, 
mesothorium, and radiothorium by those who first refined these materials 
or used them in the luminizing industry has now long been known to 
cause, depending upon dose, subacute refractory or aplastic anzmia, 
necrosis of bone and osteosarcoma. As a consequence of these earlier 
mistakes it has been possible to assess the risks at the present day and in 
future occupations involving the production and use of artificially produced 
radioactive materials. 


PATHOLOGICAL ASPECTS 
From the foregoing it can be concluded what is the pathological effect of 
excess irradiation. It is necessary to stress that we can only be certain 
about the effects of the excess. There is in all circumstances natural irradia- 
tion of the body both from without and within. The earth itself contains 
everywhere traces of the naturally radioactive materials, uranium and 
thorium and their decay products. In some geological formations, especially 
in areas of granitic rock, the concentration may be several times that of 
the terrestrial average. In a few restricted localities the concentration may 
be high enough to make mining profitable. Other naturally radioactive 
materials are potassium and carbon. Each of these elements, which are 
essential constituents of tissue, has a radioactive isotope, **K and ™C 
respectively, which is present in minute amount together with the more 
abundant stable isotopes, **K, ““K, C and C. Moreover, we receive 
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irradiation from cosmic sources. How far these radiations are with or 
without effect on living tissue is at the moment still a matter of speculation. 

If we consider the effect of excess radiation we deduce from the intro- 
duction that irradiation can lead to death, either of individual cells or 
tissue or the whole organism. Some tissues are much more vulnerable 
than others. As a general law it can be said that tissues in a constant state 
of reproduction are those which are radiosensitive. Thus haemopoietic 
tissue, both bone marrow and lymphatic tissue, is readily destroyed; the 
mucosa of the gut is if anything even more sensitive and so is the male 
germinal epithelium, whilst skin is rather less affected. In fact the biological 
process which apparently is most vulnerable is that of cell reproduction. 
Mitotic division is the method by which this is generally considered to 
occur, so that much research has been devoted to the investigation of the 
effects of radiation thereon. Nevertheless, interference with mitosis should 
not be rated as the sole cause of death of cells. The small lymphocyte is 
usually thought to be an end-cell and not to undergo mitotic division, yet 
it is extremely radiosensitive. Following irradiation its nucleus rapidly 
becomes pyknotic and cytolysis supervenes. Presumably the radiosensitive 
ovum dies in similar fashion. This process of cell death without division 
can be seen to occur in other tissues where cell division by mitosis is actively 
going on: the tubule of the testis is a case in point. It may well be that the 
really sensitive process is not the turnover of cells per se, but the turnover 
of chemical material within the nucleus. Thus, desoxyribosenucleoprotein 
has not only been elaborated at some point in time in interphase before 
cell division, but certainly in the case of the radiosensitive small lymphocyte 
is being replaced even though the cell is not expected, according to con- 
ventional theory, to divide again. 

The effects of irradiation on the process of mitosis are readily observed 
after doses which are known to produce significant effects on the tissue. 
Following a single dose of x- or -rays of about sor the mitotic rate will be 
slowed for a while. Following this there may be a rebound phenomenon, 
the rate increasing to a figure above the average normal. There may thus 
be phases of depression and apparent stimulation following a short-lived 
irradiation. With continuous irradiation, such as will occur with internal 
irradiation from most internally deposited radioactive materials, there will 
be a depression of mitotic rate, but if the dose is not too great adaptation 
may occur with a return towards normal in spite of the continuing irradia- 
tion. In therapy with radiation or with radioactive isotopes the aim, certainly 
in cases of cancer, is a concentration of radiation which will not only depress 
the rate of mitosis but which will cause mechanical damage of the cell- 
productive works. 

The proper progression of events in mitosis is dependent upon the 
orderly arrangement on the spindle of the divided chromosomes which 
are to be drawn to the respective daughter cells. The ionizing particles 
passing through the resting nucleus result, either by direct ionization or 
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indirectly by physicochemical action, in fractures of the chromosomal 
material. Any such fracture which does not spontaneously heal results in 
disordered action at the next mitosis. Daughter cells formed are unbalanced, 
compared with the normal, in their complement of chromosomes. Sub- 
sequent mitotic divisions are then impossible. This is certainly true with 
normal tissues. Unhappily, malignant growths are not only characterized 
by a high rate of turnover of cells, which should make them radiosensitive, 
but often have an abnormal complement of chromosomes: as if, in virtue 
of their state of malignancy, they had become adapted to a state of imbalance 
so that a further disorganization by radiation has a smaller than expected 
effect. 
RELATIONSHIP BETWEEN DOSE AND EFFECT 

Between most doses of radiation—over and above the normal background 
—and biological effect there is a relation comparable with the usual response 
to a noxious substance such as a chemical or bacterial agent. The graph of 
effect upon dose is sigmoid in shape. Normally one finds so great a variation 
amongst individuals that it is usual to graph effect versus the logarithm of 
the dose in order the better to demonstrate the sigmoid form. With radiation, 
however, there is much more uniformity of response and the relationship is 
seen when effect is plotted against dose directly. For practically all the 
biological effects of radiation this expression holds good. There is, however, 
a classical exception. Ionizing radiation not only produces somatic effects 
but genetic effects. The rate of gene mutation is increased on exposure of 
the germ cell to such radiations. The plot of the increase in mutation rate 
upon dose is a linear function. In the jargon of radiobiological theory it is 
a ‘single hit’ effect. One hit on the gene with an ionization leads to the 
change, whereas to produce the sigmoid shape of graph multiple, more or 
less simultaneous, events are required. 


INDUCTION OF CANCER 
It is possible that the induction of malignant change is a similar phenomenon 
in a somatic cell to genetic mutation in a germ cell. In fact, one of the 
theories of carcinogenesis which waxes and wanes in popularity involves 
the ‘somatic mutation’. Possibly the most suggestive evidence in its support 
is the observation of the Medical Research Council’s committee in “The 
Hazards to Man of Nuclear and Allied Radiation’ of a more or less linear 
relationship of the incidence of leukemia following radiation with dose. 
Here the time factor over which the irradiation was given seemed of little 
importance. In most experimental approaches with experimental animals, 
however, the dose rate as well as the total dose has been a factor of impor- 
tance in the production or failed production of cancer. Prolongation of the 
dose in time has usually facilitated induction of new growth. In terms of 
radioactive materials deposited internally this means that one should 
beware of those with long effective half-lives in the body and those which 


have a high focal or tissue concentration. 
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SOME USES OF ISOTOPES 
IN RESEARCH 


WITH SPECIAL KEFERENCE TO TURNOVER STUDIES 


By G. POPJAK, M.D., F.R.LC. 


Medical Research Council Experimental Radiopathology Research Unit, 
Hammersmith Hospital 


Tue basic principle on which the use of isotopes rests in all biological 
research is the simple fact that the living cell cannot distinguish between the 
various isotopes of the same element. This statement has a wider meaning 
in that the cells cannot differentiate even between substances containing the 
naturally occurring elements and substances containing, in one or more 
chemical groupings, artificially produced radioactive isotopes of these 
elements. The same applies to a compound in which the proportion of one 
of the naturally occurring, but rare, isotopes has artificially been raised. 
For example it is possible to prepare the amino-acid glycine, CH,.NH,. 
COOH, so that 10 to 50 per cent. (or even more) of all its nitrogen consists 
of the rare, naturally occurring and non-radioactive heavy isotope }°N instead 
of the normal 0.38 per cent. Preparations of glycine can also be made in 
which either of its carbon atoms contains a high proportion of radiocarbon 
(4CH,NH,.CO,H or CH,NH,.“CO,H). So far as is known, these 
variously labelled forms of this amino-acid are treated by animals as their 
natural counterpart. 


‘TRACER EXPERIMENTS’ IN NATURE 

In all natural waters there are two isotopic forms of hydrogen: one has an 
atomic weight, in round figures, of one (hydrogen=protium, 1H) and the 
other of two (deuterium, ?H or D). Of all the hydrogen in these waters 
99-98 per cent. is protium and only 0.02 per cent. is accounted for as 
deuterium. When the hydrogen contained in organic substances of living 
matter is analysed, it is found again that 99.98 per cent. consists of 1H 
and 0.02 per cent. of 7H. The same principle applies generally to other 
elements of biological importance also: namely, that the various isotopes 
of these occur in living organisms in the same proportion as found in their 
inanimate surroundings. Clearly, if cells were to use preferentially either the 
lighter or the heavier isotope of any one element in building up their 
constituents the proportions of these isotopes in living matter would differ 
from those found in the inanimate world surrounding us. It is immaterial 
in this respect whether an isotope is stable or radioactive. 

One of the radioactive isotopes of carbon, !C, has a half-life of 6000 years 
and occurs naturally in minute amounts. This radioactive carbon, in the 
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form of CO,, has been ‘fixed’ through thousands of years by plants by 
photosynthesis into their organic constituents; animals in turn acquired 
such C mostly by eating the plants. Of course, when the plants or animals 
die any further accumulation of the C ceases, but in such dead remains of 
plants and animals, or articles manufactured from plant and animal pro- 
ducts, that ‘survived’ the ravages of many centuries the '4C is still detectable. 
Since, however, C decays with a half-life of 6000 years, the amount of 
this isotope found now in these dead remains depends upon the age of the 
articles. So constant has been the amount of CO, in the atmosphere and 
its inclusion into living matter that, by careful determination of the pro- 
portion of radiocarbon in the carbon of ancient articles, it is possible to 
calculate their age as far back as 30,000 to 40,000 years with an accuracy of 
about +200 years. This method is known as ‘carbon dating’. 

The two examples quoted are in effect ‘tracer experiments’ provided by 
nature. For purposes of laboratory experimentation we have now a wide 
variety of isotopes to choose from, each suited for a particular purpose. 
Returning, briefly, to the example of incorporation of naturally occurring 
4CO, by plants into their constituents in the course of photosynthesis, 
an experiment may easily be devised by putting a plant into an atmosphere 
in which the concentration of '*CO, has artificially been raised and then 
exposing the plant to light for varying intérvals ranging from a few seconds 
to minutes or hours. By an analysis of the cell constituents for their content 
of radiocarbon at these intervals a ‘pathway’ of the CO, in the photo- 
synthesis of carbohydrate, for example, may be described. This has in 
fact been achieved and the various metabolic events in this fundamental 
process of life are now known in great detail through the use of #C, 

In this number of The Practitioner various diagnostic and therapeutic 
uses of radioactive isotopes are also described. Most of these applications 
depend upon the incorporation of a suitable isotope, administered to a 
patient in a relatively simple chemical form, into some more complex tissue 
constituent, such as the formation of radioactive thyroxine from K"™"I or the 
formation of many radioactive organo-phosphorus compounds from in- 
organic **PQ,. All these incorporations depend upon the metabolic activities 
of the cells and it is in the study of these metabolic processes that isotopes 
have proved of greatest value. 


REGENERATION OF BODY CONSTITUENTS 
The first most important discovery made with the aid of isotopic tracers 
was the realization that the constituents of most tissue cells are in a con- 
tinuous state of flux, undergoing degradation and resynthesis (Schoenheimer 
1941). In an adult animal, whose body weight is kept constant, these two 
processes, degradation and resynthesis, exactly balance and are responsible 
for the constant composition of the tissues. Behind this seeming constancy 
there lies a process of continuous regeneration, which is referred to generally 
as the turnover of the various body substances. In this connexion two 
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terms must be defined: (a) turnover time and (b) turnover rate. The turnover 
time of a tissue substance may be defined as the time required for the 
regeneration of an amount of the substance equal to that contained in the 
tissue or body fluid. This may vary from some minutes, as in the instance 
of some organic phosphorus compounds (adenosinediphosphate, adenosine- 
triphosphate), to several days as in the instance of plasma proteins. The 
turnover rate, of course, can be calculated from (a) and is defined as the 
amount of a substance that is renewed in a unit length of time. For example, 
the turnover rate of liver cholesterol in the rabbit is about 50 mg./day/100 g. 
liver (Popjak and Beeckmans, 1950b). Since the rabbit’s liver contains 200 
to 300 mg. of cholesterol per 100 g., the turnover time of this substance 
in that organ is 4 to 6 days. 

Measurement of either of these two parameters of body substances is of 
interest not only from a purely academic point of view, but may also be of 
practical value. Some of the clinical diagnostic uses of radioisotopes depend 
upon the changes of turnover rates of some body substances: e.g. the 
diagnosis of thyroid disorders with radioiodine hinges on the altered turn- 
over of various iodine compounds in such diseases. Since the determination 
of turnover times and turnover rates of various substances often involves the 
use of isotopically labelled ‘precursors’, it will be necessary to discuss first 
what is meant by a precursor. A definition may be arrived at in the easiest 
way by considering briefly how the regeneration of the various substances 
in the body is achieved. 

Much of our knowledge on this question was gained through the use of 
isotopes in various researches. It is now known that most biological systems, 
ranging from a single-cell organism to the vertebrates, manufacture their 
cell constituents from small molecules in preference to accepting large 
unchanged molecules from their food. In vertebrates this is achieved by the 
reassembly of the fragments into which the constituents of diet are usually 
broken down in the course of digestion, or in the course of metabolic 
processes occurring outside the digestive tract. The fragments into which 
the substances contained in the diet or within cells are broken down often 
provide not only combustible fuel for energy-yielding processes but also 
the primary building units from which larger molecules are synthesized. 
For example, fatty acids are broken down to acetic acid and they are also 
synthesized from acetic acid; furthermore, acetic acid is oxidized in the 
citric acid cycle and is a most important source of energy in the animal 
organism. Such a complete interchange of intermediates in the breakdown 
and synthesis of a substance, however, is not a general rule. Cholesterol is 
synthesized also from acetic acid but is not broken down to acetate but to 
bile acids. The protoporphyrin of hemoglobin is synthesized from a pyrrole, 
porphobilinogen (Falk, Dresel and Rimington, 1953); the latter is derived 
from two molecules of 8-aminolaevulinic acid (Shemin and Russell, 1953; 
Neuberger and Scott, 1953) which in turn is made from the condensation of 
succinic acid with glycine. In these examples acetic acid may be called the 
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precursor of both fatty acids and of cholesterol, and cholesterol the precursor 
of bile acids. Generally speaking the term precursor applies to any substance 
which can be shown to contribute either specific chemical groupings or its 
entire carbon skeleton in the formation of another. When the formation of a 
substance involves several steps, as in the above example of the biosynthesis 
of protoporphyrins, the substance immediately preceding the final product 
is called the ‘immediate precursor’. Thus, succinate and glycine may be 
called precursors of porphyrin, but they are immediate precursors only of 
8-aminolaevulinic acid. 


METHODS OF MEASURING TURNOVER RATES AND TIMES IN 
BIOLOGICAL SYSTEMS IN A STEADY STATE 
The methods to be described in a simplified manner may be applied to 
systems in which the rate of synthesis of a substance is equal to its rate of 
degradation; such a system is said to be in a steady state or dynamic 
equilibrium. 


METHODS DEPENDING ON THE ADMINISTRATION OF A 

LABELLED PRECURSOR IN A SINGLE DOSE 
The most frequently employed method for measuring the turnover of a 
substance depends upon the use of its labelled precursor. For example, in 
order to measure the turnover of fatty acids or that of cholesterol in the 
tissues we might inject into an animal acetate labelled either with tritium 
(C8H,.CO,H) or with a carbon isotope, e.g. “C (#CH,;.CO,H, or 
CH;."CO,H). 

Let us assume a hypothetical system in which substance A occurring in 
the blood is the immediate precursor of substance B in one of the organs 
and B the immediate precursor of compound C. If a small amount of 
substance A, suitably labelled with an isotope, is injected intravenously, it 
will mix with the same substance present in the blood in an unlabelled form. 
If frequent samples were taken and substance A isolated, it would be found 
that its specific activity (or its isotope content/unit weight) would vary with 
time as shown in fig. 1 (curve A). The rate of fall of the isotope content of 
the blood will depend upon the rate at which substance A is being transferred 
from the blood to all the tissues and on the rate at which similar, but 
unlabelled, molecules pass from the tissues into the blood. In other words, 
the rate of change in the isotope content of the blood will be a function 
of the turnover of substance A. 


Without going into the mathematical reasoning of the calculations, the turnover 
time t:, of substance A in the blood may be calculated by the formula t: = % loge 2 
= t,/0.693; where t, is the half-life of the substance and is defined as the time 
required for its isotope content to fall to one-half of the initial value. If the total 
amount (W) of substance A in the circulating blood volume is known, the turnover 
rate is given by W/t:. 

If only the turnover time of substance A is required, it is not necessary to 
isolate substance A, but merely to measure at intervals the radioactivity 
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contained in a unit volume of blood provided there is no radioactive sub- 
stance present other than A. The latter condition, however, usually does not 
prevail for very long after the injection, because, if substance A is an 
intermediate in metabolism, it will give rise to other labelled substances and 
these in turn will (or may) appear in the blood. 

The change with time in 
the specific activity of com- 
pound B, whose immediate 
precursor is A, will be of the 
type shown in fig. 1 (curve B) 
and the specific activity :time 


curve of compound C, which 
is directly derived from sub- 
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stance B, will be related to Ke -$, 
curve B as shown by curve C. \N ) (3,-s) 
This type of relationship be- iy ! 

: " ° Sees f poo<-§ -$, 
tween the specific activity o : i 
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the immediate precursor and - : 
its product was put forward t 2 TIME 


on the basis of mathematical Fic. 
considerations by Zilversmit, 

Entenman and Fishler (19432). 

The curves in fig. 1 illustrate 

that the specific activity of the product, before its maximum had 
been reached, is always lower than that of its precursor; at the maximum 
it is equal to the specific activity of the precursor, and after the maxi- 
mum, when it begins to decline exponentially, it is higher than the specific 
activity of the precursor. Zilversmit et al. (1943a) have shown that the 
turnover time of a substance may be calculated from the relationship 
between the specific activity : time curves of the precursor and of the product. 


1.—Relationship between the specific 
activities of precursor and product after the 
administration of a single dose of labelled 
precursor. 


Referring to fig. 1, let the specific activity of compound C at time t, be S, and at 
time ft, be S,. Then it can be shown that the turnover time, te of compound C is 
given by the shaded area, P, in fig. 1 divided by (S,—S)), ie. te = P/(S,—S)). 
The area, P, is the area under curve B minus the area under curve C between the 
two chosen time limits of t, and fy. 

It will be readily appreciated that several determinations are required in 
order to define eaeh curve and that the precursor of the substance investi- 
gated must be known. Furthermore, the precursor must occur in the blood 
or tissues in amounts that will permit its isolation. These conditions 
severely limit the general usefulness of the method and it is not surprising 
that in relatively few investigations has it been made use of (e.g. Zilversmit, 
Entenman and Chaikoff, 1948; Popjak and Muir, 1950). 

The relationships just discussed can be used also to identify the as yet 
unknown immediate precursor of a substance. If, using the example given 
in fig. 1, it is observed that after the administration of labelled substance A 
only substance B, out of several others tested, is related to compound C 
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in the manner illustrated by curves B and C, it may be assumed that B is 
the immediate precursor of C. For example, Popjak, Glascock and Folley 
(1952) found that after the injection of acetic acid labelled with “C in the 
carboxyl-carbon (CH,;.'“CO,H) to a lactating animal the lactose in the milk 
and the glycerol of milk fat became labelled, in addition to the fatty acids. 
The specific activity : 
time curves of lac- 


PRECURSOR tose and of glycerol 


# coasted ch 
A were related to one 


another as curves B 
8 and C in fig. 1. Since 
0-65aF---~7 there were good 
reasons for believing 
that the specific ac- 
tivity of the lactose 
represented also the 
specific activity of 
S hexose that was 


TIME, t metabolized in the 

Fic. 2.—Relationship between the specific activity of a sub- mammary gland, it 
stance derived from a labelled precursor when the specific 

activity of the precursor is maintained constant in the body. Was concluded that 


the glycerol of milk- 
fat was derived in the mammary gland from hexose. 

A further comment is required here on the use of single doses of iso- 
topically labelled precursors for the measurement of turnover rates. As we 
have seen, after the administration of a single dose of a labelled precursor, 
the specific activity of the substance derived from it will vary continuously 
with time. It is therefore rarely, if ever, possible to obtain quantitatively 
useful information regarding turnover rates from measurements made at 
one time interval after the administration of the labelled substance. Also, 
if substance A is converted into C through a series of intermediates and 
the immediate precursor of C is not known, then absolute values of turn- 
over rates for C cannot be established. Nevertheless, the rate of incorporation 
of the label into C relative to the amounts of isotope present in A can give 
very useful data in certain types of investigation, as for example in deciding 
whether an experimental treatment alters the rate of metabolism of C or not. 
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METHODS DEPENDING ON THE CONTINUOUS 

ADMINISTRATION OF A LABELLED PRECURSOR 
In another technical approach to the measurement of turnover times the 
labelled precursor is administered at frequent intervals in small doses, or 
continuously, for several hours or days, the aim being to maintain the 
specific activity of the precursor in the body at a constant level. In this 
instance the specific activity of a substance derived from the precursor will 
gradually rise in a manner shown in fig. 2. 
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Let the specific activity of the precursor in the body be a, constant, and that of its 
product at any time, t, be y. If the turnover time of the product is t, then it can be 
derived mathematically (Zilversmit et ai., 1943a) that its specific activity, y, will 
vary with time according to equation (1): y= a(1 — e~*/*:) (1) where e is the base 
of the natural logarithm. At turnover time t = t: and y = a(1-—e7") = 0.63a. 
In other words, at turnover time the ratio of the specific activity of the product to that 
of the precursor (y/a) will be 0.63. Equation (1) may be put into another form; 
at any 1/n-th fraction of the turnover time t = t:/n and we can write y/a = (1 — e~*/") 
(2). Since the ratio y/a can be determined at any time t, the value of m can be 
calculated from equation (2) and hence the turnover time is obtained by te = nt. 

This type of experimental technique has much in its favour particularly 
when the precursor can be administered conveniently either in food or 
drinking water. The number of determinations required to obtain data for 
the calculations is much fewer than after the administration of a single dose 
of the labelled precursor. Theoretically one single determination should 
suffice provided one can be reasonably well satisfied that the specific activity 


of the precursor has in fact been maintained constant. 


USE OF LABELLED WATER FOR MEASURING TURNOVER TIMES 

A special case of this experimental approach is the use of either heavy 
water, D,O (deuterium oxide), or of radioactive water, T,O (tritium oxide), 
in the measurement of rates of synthesis of body constituents. In many 
biological syntheses the intermediates resulting from the condensation of 
small molecules are reduced with hydrogen. The best examples of this type 
of reductive syntheses are the formation of fatty acids and of cholesterol 
from acetic acid. The hydrogen donors for these reductive reactions are in 
rapid equilibrium with the hydrogen of body water. If therefore such 
syntheses occur in an environment containing labelled water (D,O or T,O) 
the hydrogen isotope will be incorporated into the newly formed molecules 
at every point where reduction occurs. It is particularly easy to maintain 
constant the concentration of either D,O or T,O in the body of a subject by 
first injecting an amount of saline, made up with a chosen concentration of 
the labelled water, in order to bring the concentration of, say, D,O in the 
total body water to 1 per cent. and then to replace the drinking water with 
1.5 per cent. D,O. The concentration of D,O in the body can be kept steady 
at about 1 per cent. level for days or weeks. 

In the first extensive use of an isotope for metabolic investigations 
Schoenheimer and his colleagues (Schoenheimer, 1941) employed this very 
technique. The formule, (1) and (2), given in the previous section, however, 
cannot be applied without modification because the final concentration of 
the hydrogen isotope in the newly synthesized molecules will not be the 
same as in the body water but somewhat lower, depending upon the number 
of positions reduced in the molecule. For example, in the case of saturated 
fatty acids, when all the fat has been newly synthesized, the concentration 
of the hydrogen isotope will be only 50 per cent. of that found in body 
water (Schoenheimer, 1941); for cholesterol this value is 63 per cent. 
(Popjak and Beeckmans, 1950b). In other words, the concentration of the 
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hydrogen isotope in each substance will tend to a maximum characteristic 
of that substance. 

If the maximum isotope concentration attainable in a substance under these 
conditions and after prolonged maintenance on labelled water is im, then the 
isotope concentration, i, in the substance at any time, t, will be related to the turn- 
over time, tr, according to equation (3): i = ig(1 — e~*/*,) (3) from which the turn- 
over time may be calculated as from equation (2). The only condition of this method 
is that 7m must be determined for each substance in experiments of long duration. 


Fortunately this value is now available for substances for the study of which 
labelled water can be used (lipids and carbohydrates). 

This method is also of interest because, with minor modifications, it can 
be used for the evaluation of both rates of synthesis and rates of degradation 
of substances in a biological system which is not in a steady state, for example 
in the growing embryo. Under conditions of growth synthesis must outstrip 
the degradative processes and therefore the concept of turnover cannot be 
applied; instead one must define both the rates of synthesis and rates of 
degradation. It was by the application of this method that Goldwater and 
Stetten (1947) measured the rate of synthesis and degradation of feetal 
glycogen and Popjak and Beeckmans (1950a) evaluated the same parameters 
for foetal lipids. To illustrate the deviation from a steady state it may be of 
interest to mention that in the rat foetus on the 19th day of pregnancy 5 mg. 
of glycogen are synthesized per 1 g. body weight per day; of this, 3 mg. are 
degraded and 2 mg. deposited. In the liver of the rabbit foetus on the 28th 
day of gestation 1.64 mg. of cholesterol are synthesized and 0.82 mg. 
degraded, resulting in a net accumulation of 0.82 mg. Similar conditions 
must prevail also in tumours. 


DETERMINATION OF TURNOVER RATE OF A SUBSTANCE IN 
BLOOD 

The turnover rate of almost any of the constituents of the blood plasma can 
be determined if, instead of labelled precursor, the compound in question 
is introduced into the circulation in a labelled form. Since, according to the 
concept of the dynamic equilibrium of body constituents, the rate of appear- 
ance and rate of disappearance of a substance are equal in the ‘steady state’, 
the turnover rate can be measured from the rate of disappearance. In the 
first method described in this article and illustrated in fig. 1 the turnover 
time of precursor A in the blood was calculated on the basis of this principle 
from the half-life of compound A in the blood. The half-life of a metabolite, 
such as acetate, glucose or an amino-acid in the blood, is usually very short, 
and is measured in minutes. The half-life of larger molecules, such as lipids 
and proteins, is, however, much longer: several hours or days. It is often 
not feasible to extend the period of observation beyond a few hours and 
therefore turnover rates must be calculated from data obtained before the 
half-life period had been reached. 


If, after the intravenous injection of a labelled substance, e.g. phospholipid or 
protein, the specific activity of the total substance in the blood is So and after a 
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time, t, the specific activity is S:, then it can be shown that S: = Soe~*’*: (4), 
where e¢ is the base of natural logarithm and ¢ the turnover time of the substance. 
By taking the natural logarithm on both sides of the equation we have loge S; 


loge So +" (5). It follows from equation (5) that if the logarithm of the specific 
te . 


activity of the substance in the blood is plotted against time, a straight line is obtained 
provided our assumptions regarding the ‘steady state’ are correct. The slope of the 


I ° . . . . 
) : i.e. the reciprocal of the turnover time (with a minus 
tt 


straight line will be ( 


sign). Of course, if the amount of the substance in the circulating blood is known, 
the turnover rate can also be calculated. 

This approach to turnover studies on blood constituents was made for the 
first time by Hahn and Hevesy (1939) in their investigations on plasma 
phospholipids. Zilversmit, Entenman, Fishler and Chaikoff (1943b), how- 
ever, presented more extensive data on the same subject and have shown 
that the experimental observations permit the theoretical treatment just 
outlined. 

The turnover of plasma proteins can be measured according to the same 
principles. All that is needed for this purpose is the preparation of a suitably 
labelled plasma protein. This can now be done quite satisfactorily in vitro 
with radioactive iodine. It has been shown that mildly iodinated plasma 
proteins behave as their normal fellows (McFarlane, 1956) and therefore 
such preparations can be used for turnover measurements. 


CONCLUSION 
The outline given in this article of the concept of dynamic equilibrium and 
of turnover measurements is of necessity sketchy, but the aim has been to 
stress principles rather than details. The use of isotopes in biological research 
is now so extensive that within the scope of a short article only some of those 
aspects of the subject could be treated that might be of use in the study of 
normal and disordered human metabolism. 
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RADIOACTIVE ISOTOPES 
IN DIAGNOSIS 


By G. M. WILSON, M.D., F.R.C.P. 
Professor of Pharmacology and Therapeutics, University of Sheffield 


THE use of radioactive isotopes in clinical investigation is still a relatively 
new procedure as there has been a freely available supply from nuclear 
reactors for less than ten years. During this period they have been used in 
many ways in the study of human disease. Some isotopes are now regularly 
employed in certain centres as diagnostic aids, whilst others are reserved for 
the investigation of special problems and unusual cases. However, with 
such new tools no clear-cut division between clinical research and diagnostic 
use is possible. 

Certain general principles underlie the use of radioactive isotopes in the 
investigation of disease processes. ‘The tissues of the body handle in the 
same way both the natural form and the radioactive isotope of an element. 
The latter, however, can be readily followed and measured by the character- 
istic radiations which it emits. The type of measuring device chosen depends 
upon the nature and energy of this radiation, but the radioactivity in any 
fluid sample can usually be measured easily and accurately. Furthermore, 
the concentration of a radioactive isotope can often be ascertained in a 
particular structure or region of the body if the radiation is sufficiently 
penetrating to reach an overlying counter. 

A radioactive isotope may be administered in a simple inorganic form to 
trace an element naturally present, such as sodium or iodine. It may be built 
outside the body into a complex molecule and then administered in this 
form in order to follow the metabolism of the whole compound. For example, 
much can be learnt about the absorption of vitamin B,, if a radioactive 
isotope of cobalt is used in its preparation. Some cells of the body take up 
and bind certain elements relatively firmly. In this way red blood cells can 
be labelled and their survival after transfusion can be followed. Many 
radioactive isotopes have been employed in clinical investigations and in a 
short survey these cannot all be recorded and discussed. Only a few of the 
more commonly used procedures will be considered as examples of the use 
to which these new tools may be put. 


THYROID DISORDERS 
The normal thyroid gland concentrates iodide from the plasma and utilizes 
it in the synthesis of thyroxine, which in due course is passed into the 
blood stream where it is bound to the plasma proteins. The true measure 
of thyroid activity is the rate at which its hormone is released into the 
circulation, but this is difficult to determine directly. The movement of 
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iodide into the thyroid gland and its subsequent transfer into the blood in 
protein-bound form can be traced by the use of radioactive isotopes of 
iodine (Hamilton and Soley, 1939; Werner et al., 1949; Goodwin et al., 
1951). The ones in common use are '*"J and '*]. Both emit 8- and y-radia- 
tions and the latter can readily be detected by an external counter placed 
over the thyroid. In this way the fraction of the dose of the isotope present 
in the gland can be measured. The amount excreted in the urine can be 
determined provided that a complete collection is made. Radioactive iodine 
may be present in the blood either in the inorganic form before it has been 
taken up by the thyroid, or in an organic form after passage through the 
gland. The half-life of "I is eight days and it is more convenient to use and 
is easier to prepare. Measurements of its concentration in the thyroid and 
blood stream can be made for several days after its administration. It does, 
however, give a greater radiation dose to the gland than ™*I, which has a 
half-life of 2.4 hours, and when repeated tests are required or investigations 
are being made in young patients '**] is the isotope of choice. 

The use of radioactive iodine in the diagnosis of hyper- and hypo- 
thyroidism depends upon the assumption that the distribution of the tracer 
dose between the thyroid, blood, and urine reflects the activity of the gland 
in the synthesis and secretion of hormone. The interpretation of the tests is 
usually straightforward but may be difficult or impossible if the function 
of the gland has been altered either by previous iodine excess or deprivation 
or by antithyroid drugs, radiotherapy or surgery. 

Tests of thyroid function with radioactive iodine rely on the ‘measure- 
ment of either the rate of radioiodine transfer into the gland or of the 
amount that has arrived in the plasma after passage through the gland. 
Tests of the first type include simple measurements of uptake of radioiodine 
at intervals after administration of the dose, determination of the clearance 
of radioactive iodine in inorganic form from the blood by the thyroid, and 
measurements of the amount of radioactive iodine excreted in the urine, 
which forms an indirect assessment of the quantity that has been retained 
in the thyroid gland. The second type of test depends upon the determina- 
tron of the amount of protein-bound radioactive iodine forty-eight or 
seventy-two hours after administration of the dose. A more reliable diagnosis 
can be made if two or more tests are used in combination, preferably one of 
the first type in association with a measurement of protein-bound radioactive 
iodine. The sensitivity of the different tests varies according to the nature 
of the thyroid disturbance and they have been extensively reviewed in 
recent years (Pochin, 1950; Myant, 1952; Foote et al., 1952; Wayne, 1954; 
Fraser, 1956). 

It is difficult to lay down standards for the diagnosis of thyrotoxicosis and 
myxcedema on radioactive iodine tests. A wide variety of investigations is 
in use and each laboratory has to decide its range of normal values. These 
may vary from centre to centre, depending upon the type of equipment in 
use, the degree of accuracy attained and possibly on local conditions re- 
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garding the supply of iodide in food and water. In the diagnosis of thyro- 
toxicosis in Sheffield reliance is placed on the measurement of the radioactive 
iodine content of the thyroid gland and the protein-bound I content of 
the serum. 


In the majority of untreated thyrotoxic patients the uptake at four hours exceeds 
40 per cent. of the dose and the protein-bound ™I concentration in the serum 
at forty-eight hours is greater than 0.4 per cent. per litre (Wayne, 1954). The 
thyroid clearance rate in normal subjects at two hours after oral administration is 
usually between 10 and 60 ml./min. In thyrotoxic patients the rate is usually above 
80 ml./min. and as a rule greatly exceeds this value. 

The simplest test is the measurement of the neck-thigh ratio. 


The more radioactive iodine that is taken up by the thyroid the less there is 
available for distribution elsewhere in the body. At two hours after an oral dose 
given to a fasting patient the radioactivity due to radioiodine is measured over the 
neck and thigh and the result is expressed as a ratio. Under the conditions described 
by Pochin (1950) the ratio seldom exceeded 7 in normal subjects and higher values 
were characteristically found in hyperthyroidism. 

In diagnosing hyperthyroidism with radioactive iodine tests there are 
certain possible sources of error apart from technical inaccuracy. A high 
uptake of radioactive iodine occurs apart from thyrotoxicosis in a thyroid 
previously starved of iodine, as may be seen in endemic goitre or immediately 
after a period of treatment with antithyroid drugs. High levels of protein- 
bound radioactive iodine are still found after the successful treatment of 
thyrotoxicosis by surgery or radiation. 

In hypothyroidism, the diagnosis is not so easily confirmed by tests with 
radioactive iodine. The uptake by the thyroid is depressed but in many 
mild cases there is a considerable overlap with the normal range. In this 
condition the urinary excretion of radioactive iodine is increased and the 
diagnosis may be confirmed by collecting the urine over different periods 
as described by Fraser et al. (1953). Although this is probably the most 
satisfactory radioactive iodine method for establishing the presence of hypo- 
thyroidism, it depends for its reliability upon accurate timing and complete- 
ness of urine collections and is inconvenient for the outpatient, who has 
to take away three large bottles. 

In attempting to assess thyroid function with radioactive iodine it is 
unwise to attempt to draw a strict dividing line between the normal and 
abnormal, as there are all gradations of underactivity and overactivity. 
Nevertheless, in cases in which the diagnosis is in doubt on clinical grounds, 
great assistance can usually be obtained from radioactive iodine tracer 
studies. However, the decision as to whether therapy is required must be 
based on all the available criteria, both clinical and laboratory, and should 
never be made solely on the basis of radioactive iodine tests. 

The radiation hazard to the thyroid gland must always be considered 
when these tests are contemplated. Obviously, if the diagnostic tests are 
preliminary to therapy with ™I the tracer dose employed is negligible. 
If the test is to include a measurement of protein-bound radioactive iodine 
131] must be used and a dose of about 25uc. is usually required. This isotope 
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in such a dose should not be used in infants or children as in them the 
danger of producing malignant change in the thyroid with ionizing radiations 
is apparently greater than in adults (Simpson, Hempelmann and Fuller, 
1955; Clark, 1955; Kilpatrick et al., 1957). It should also be avoided in 
pregnancy and in lactating mothers as the '*'I is concentrated in the milk 
(Miller and Weetch, 1955). If radioactive iodine diagnostic tests are essential 
in cases of this type, '*I should be used, but, with its short half-life, only 
an uptake and clearance rate can be satisfactorily measured. 

The diagnostic use of radioactive iodine in carcinoma of the thyroid is 
considerably limited. Undifferentiated and most papillary tumours do not 
take up iodine and even in the more differentiated follicular carcinomas it is 
unusual to find much concentration of iodine. It is difficult to demonstrate 
radioactive iodine in a tumour if normal thyroid tissue is also present as 
the latter always possesses much greater ability to concentrate iodine. If, 
however, all the normal thyroid tissue has been removed by surgery or 
destroyed by radiation, a proportion of a tracer dose of radioactive iodine 
may occasionally be taken up by the primary tumour and the metastases. 
This may be demonstrated either in an autoradiograph made from a biopsy 
specimen or by external counting over an area where a metastasis is sus- 
pected. This affords confirmation of the nature of the tumour and evidence 
that it is suitable for treatment with radioactive iodine. 


HEMATOLOGICAL DISORDERS 
Cobalt-labelled vitamin B,..—Cobalt is an essential constituent of vitamin 
B,, and in the biosynthesis this element can be supplied in a radioactive 
form as **Co or ®*Co which have half-lives of 80 and 70 days respectively 
(Booth and Mollin, 1956; Baker and Mollin, 1955; Bradley et al., 1954). 
These isotopes are now used for clinical investigations in preference to 
6°Co which has a half-life of 5.3 years, but was used in the earlier studies 
(Heinle et al., 1952). In pernicious anemia the absorption of vitamin B,, 
is grossly impaired owing to the absence of the intrinsic factor secreted by 
the normal stomach. After a dose of vitamin B,, labelled with radioactive 
cobalt is given by mouth to a patient with pernicious anemia, 75 per cent. 
or more is recovered in the faeces, whereas in a healthy individual less than 
40 per cent. is excreted in this way (Callender et al., 1954). If at the same 
time as the oral administration of the labelled vitamin B,, a parenteral 
injection of a large dose of 1 mg. of ordinary unlabelled vitamin B,, is 
given, the radioactive material absorbed is in large measure flushed out 
in the urine (Schilling, 1953). In such circumstances in healthy individuals 
much of the radioactive dose absorbed from the intestine is recovered in the 
urine, whereas in patients with pernicious anemia the urinary excretion is 
negligible. As it is much easier and pleasanter to work with urine rather 
than faces the second type of test is more popular. It is, however, un- 
necessary and undesirable to use this test in the investigation of straight- 
forward cases of pernicious anemia which can be more satisfactorily diag- 
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nosed by the examination of the peripheral blood, bone marrow and gastric 
juice. Tests of this type should be strictly reserved for the investigation and 
precise diagnosis of obscure types of megaloblastic anzemia. 

Labelling of red blood cells with *P, *\Cr and **Rb.—These isotopes of 
phosphorus, chromium and rubidium are taken up by red cells and retained 
in them with varying degrees of firmness (Reeve and Veall, 1949; Gray 
and Sterling, 1950; Mollison and Veall, 1955; Tudhope and Wilson, 1956). 
The red cells labelled in this way can be reinjected into the circulation. The 
extent of the dilution of the radioactive cells affords a measurement of the 
total red cell volume: 

Radioactivity injected in labelled cells 
Red cell volume= —— —- oe 
Radioactivity per unit volume of red cells in the circulation 
Sufficient *'Cr is taken up within half an hour by a suspension of red cells 
at room temperature and a measurement of red cell volume can be com- 
pleted within two hours of withdrawing the initial blood for labelling. 

Investigation of red cell volume is still essentially a research procedure 
but it is clear that the use of ®'Cr affords a rapid method of measurement 
which may prove to be of considerable practical use in the assessment of the 
extent of hemorrhage. A further advantage is that the “Cr is securely 
retained in the labelled cells and after their destruction is not taken up by 
new cells. The survival of the cells can thus be followed in the blood for 
several weeks (Ebaugh et al., 1953; Read et al., 1954). One practical use of 
this observation is in testing the compatibility of blood for transfusions in 
difficult cases (Mollison and Cutbush, 1955). A very small fraction of the 
cells to be transfused is labelled with *'Cr and injected into the recipient. 
Their survival can be followed by serial measurements of the radioactivity 
of the blood. If the cells are incompatible the radioactivity drops sharply 
as they are rapidly removed from the circulation. 

Absorption and utilization of **Fe.—A radioactive isotope can be used to 
measure the extent of absorption of iron given by mouth. The utilization of 
radioactive iron after either absorption from the alimentary canal or paren- 
teral injection can be studied by measuring the amount of radioactivity that 
appears in newly formed red cells. Many interesting investigations into the 
mechanism of the development of anemia have been made in this way 
but these techniques still remain essentially in the field of research rather 
than of clinical diagnosis. 


THE CIRCULATION 
Radioactive isotopes have been used in many ways to study the circulation. 
The velocity of blood flow has been measured in the veins of the lower limb 
by injecting radioactive sodium into a vein on the dorsum of the foot and 
timing its arrival under a counter placed over the groin. Slowing of the 
rate of venous blood flow may be an important factor in the development of 
venous thromboses (Wright, 1952). Attempts have also been made to 
measure the efficiency of local circulation by injecting a small quantity 
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of *Na in isotonic solution into a deep structure such as muscle. The 
removal of the “Na can be determined by placing a suitable external counter 
over the depot. One factor in determining the rate of disappearance of the 
radioactive sodium from the injection site is the blood flow in the sur- 
rounding capillaries (Kety, 1949), although there are probably other factors 
of importance not directly related to the circulation (Miller and Wilson, 
1951; McGirr, 1952). Practical use has been made of this technique in 
determining the viability of skin flaps in grafting operations. If the proximal 
end of the graft is clamped a normal rate of removal of injected radioactive 
sodium indicates that a satisfactory circulation has been established through 
the distal end (Barron and Veall, 1952). 


WATER AND ELECTROLYTE METABOLISM 

In the investigation of water and electrolyte abnormalities, the only methods 
of study until recently were the measurement of the concentration of electro- 
lytes in body fluids, particularly the plasma, and the performance of a 
metabolic balance study. The latter, which may involve the measurement of 
the intake and output of potassium, sodium and chloride, is capable of 
demonstrating a gain or loss in the body content of these elements over the 
period of study. By these methods alone, however, the total amount in the 
body cannot be determined. This can now be done by the use of radioactive 
isotopes. For example, if *4Na, a radioactive isotope of sodium, is injected 
intravenously it rapidly mixes with the stable **Na in the body. The extent 
of the dilution of the radioactive sodium in the body pool is measured and 
the total mass of sodium in the body available for exchange with the isotope 
can be calculated (Miller and Wilson, 1953). Using techniques of this type, 
the total ‘exchangeable’ amounts of potassium, chloride and water present 
in the living patient can be determined. These investigations are still con- 
fined for the most part to the elucidation of research problems but they are 
adding considerably to our knowledge of the distribution of water and 
electrolytes in both health and disease (Moore et al., 1954). 


LOCALIZATION OF CEREBRAL TUMOURS 

It is often difficult to be certain of the presence and position of a cerebral 
tumour, even after the most detailed clinical and radiological examination. 
One advance in this problem has been made by using radioactive isotopes. 
A substance which is concentrated in actively growing tissue is injected in 
a labelled form so that its distribution within the brain can readily be 
followed. Cerebral tumour tissue takes up more than the surrounding normal 
brain. As might be anticipated in these circumstances, vascular tumours such 
as meningiomas, glioblastomas and metastatic carcinomas are more readily 
diagnosed than the better differentiated and more slowly growing astro- 
cytomas. 

Two techniques have been used. The first depends upon the internal 
exploration of the skull with a small counting device (Selverstone et al., 
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1949; Morley and Jefferson, 1952). Radioactive phosphate in the form of 
%2P is given before operation and then a miniature Geiger counter designed 
in the form of a probe is passed through a burr hole into the brain. Phos- 
phate is concentrated in rapidly growing tumours and a region of increased 
radioactivity may represent the site of a neoplasm. In this way the neuro- 
surgeon is guided to the lesion and a biopsy can be taken from the appropriate 
region with minimal disturbance of normal tissue. 

The second method uses the same principle of concentration in rapidly 
dividing cells but uses an external counting system. Localization depends 
upon counting at many points over the skull. In these conditions a radio- 
active isotope must be used which emits gamma radiation, and *P, a pure 
f-emitter, is not suitable. ‘I has been most extensively employed either 
in the form of diiodofluorescein or iodinated human serum albumin (Peyton 
et al., 1952; Dunbar and Ray, 1954; Seaman et al., 1954). These external 
counting techniques may be helpful when the neoplasm lies in a cerebral 
hemisphere. When it is situated in the posterior fossa, at the base of the 
brain, or in the pituitary region, the method is at present of doubtful value. 


RADIATION EXPOSURE AND HEALTH HAZARDS 
IN DIAGNOSTIC TESTS 

Increasing attention is now being paid to the possible dangers to health of 
ionizing radiations, and there is evidence that they may be a factor in leading 
to the development of malignant disease (Medical Research Council, 1956). 
In man the investigations have chiefly concerned the long-term results of 
external x-irradiation in relation to the subsequent development of leukaemia 
and carcinoma of the thyroid. It is possible that infants may be more 
susceptible in this way than adults. There is every reason to suppose that 
internal irradiation of tissues from administered artificial radioactive isotopes 
carries the same dangers as an equivalent exposure to ionizing irradiation 
from an external source. Information about the precise hazards is still 
meagre and it is important to preserve a sense of proportion. The incidence 
of malignant change after exposure to irradiation is extremely low and the 
diagnostic aid that can be obtained from properly applied tracer tests with 
some radioactive isotopes may be great. Like many powerful modern pharma- 
cological agents, ionizing radiations can be both beneficial and harmful and 
knowledge and judgment are required in their application. 

The danger of malignant disease following irradiation apparently increases 
in proportion to the dose. In all diagnostic tests involving radioactive 
materials, the exposure should be kept as small as possible. Advances in the 
design of counting equipment permit accurate measurements to be made 
with smaller doses of radioactive isotopes. Short half-life isotopes should be 
used whenever possible, for example **Na (half-life 15 hours) in preference 
to **Na (half-life 2.3 years). Particular care must be exercised if the isotope 
is liable to be concentrated in a certain tissue and retained in the body. For 
instance, much sodium is incorporated and firmly fixed in growing bone, 
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and for this reason the long half-life sodium isotope should not be used in 
children. In other cases it may be possible to flush out from the body much 
of the radioactive material at the end of the test by giving a large dose of the 
corresponding non-radioactive material, as in the vitamin B,, tests with 
labelled cobalt. In these and many other ways the radiation dose can be 
substantially reduced and this should always be the constant aim of the 
doctor and physicist in the use of all diagnostic procedures involving 
exposure to ionizing radiations. 
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RADIOACTIVE ISOTOPES 
IN THERAPY 


By NORMAN MACKAY, M.B., F.R.C.S.Ep., D.M.R.T. 
Assistant Radiotherapist, Royal Marsden Hospital 


IN 1948, artificially produced radioactive isotopes first became available for 
use in medicine in Great Britain. The early optimistic and ill-founded 
hopes of obtaining a high rate of dramatic cures in malignant disease by 
means of these isotopes has not been realized. Nevertheless, some of the 
artificially produced radioactive isotopes have contributed real and funda- 
mental advances in the treatment of many types of malignant disease, and 
in certain sites (e.g. polycythemia vera) these isotopes offer the best form of 
treatment. 

The ideal method of treating malignant disease would obviously be by 
means of a non-toxic chemotherapeutic agent acting specifically, in a lethal 
manner, on neoplastic cells. In spite of great ingenuity, effort and expense, 
no such ‘aqua vite’ has yet been discovered. Another approach to this vital 
problem would be the discovery of any substance possessing the character- 
istic of being specifically and permanently concentrated to a high degree by 
neoplastic cells. By artificial means such a substance could be produced in 
radioactive form and the malignant cells specifically concentrating such a 
radioactive substance would bring about their own destruction. At present 
the only such substance in clinical use is radioactive iodine (!I and '**1). 

In the treatment of malignant disease artificially produced radioactive 
isotopes are used in many and varied forms. The selection of any particular 
isotope technique is in large measure dictated by the exact requirements of 
the case under consideration. The wide variety of techniques available for 
the treatment of certain malignant processes by means of radioactive isotopes 
affords a most flexible, adaptable, essential tool to the armamentarium of the 
radiotherapist. The clinical applications of the therapeutic uses of isotopes 
are comparatively new, with the result that modifications and improvement 
in techniques are constantly taking place. 


ARTIFICIALLY PRODUCED RADIOACTIVE ISOTOPES USED FOR 
EXTERNAL IRRADIATION 
The great advantages of high energy irradiation in the 1 to 4 million volt 
range (i.e. supervoltage therapy), over conventional x-ray therapy machines 
of around 250 kV, have become fully appreciated in recent years. With 
such high energy beams skin reactions are minimal, systemic upset very 
much less, penetration is greater and higher tumour doses can be delivered 
with greater accuracy. Certain artificially produced isotopes (Cobalt-60, 
Czsium-137) emit radiations of high energy and are now obtainable in high 
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activities of around 1000 to 2000 curies. These isotopes are used as sources 
of high energy radiation and because of their high activity they can be used 
at treating distances of 50 to 100 cm., thus giving the equivalent of super- 
voltage x-ray machines (fig. 1). The 
‘radium bomb’ (fig. 2), containing 5 
to 10 grammes of radium element, has 
been in use in a number of radiotherapy 
units for many years. Such low activity 
sources require short treating dis- 
tances (i.e. skin-source distance) of 5 
to 8 cm.-—because of the inverse square 
law the intensity of radiation falls off 
rapidly. This type of apparatus is only 
suitable for the treatment of super- 
ficially placed malignant lesions, e.g. 
larynx and pharynx. Artificially pro- 
duced radioactive cobalt (®°Co) may 
be used as the radiation source in place 
of radium element. 


RADIOACTIVE ISOTOPES USED 
Fic. 1.—The telecesium (?*°Cs) unit : POR Sere ae ea yeee 
recently installed in the Downs (1.€. INTERSTITIAL TECHNIQUES) 
branch of the Royal Marsden Hos- Jn certain sites (e.g. tongue and urin- 
pital. This is the first apparatus of its ‘ . ° 
kind in clinical use in this country. ary bladder) circumscribed malignant 
lesions can often be treated most 
effectively by local implants of radioactive substances directly into the 
growth and the immediately adjacent tissues. Such methods permit the 
irradiation to be confined to a small volume of tissue which can be treated 
to a relatively high dose 
level over a period of 
approximately seven 
days. If this technique 
is used it is essential that 
the radioactive sources 
should be implanted with 
absolute accuracy and 
precision. Until recent 
years only radium 
needles or radon seeds 
were available for this 
method of treatment and, 


because of mechanical ™ 
and technical difficulties, Fic. 2.—The radium-bomb irradiating sub-mental region. 
he utes all , sib! Note the safe to which the radium is transferred 
It Was often impossible to pneumatically when not in use, 
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obtain accurate disposition of the radioactive sources. Many of the 

technical difficulties pertaining to interstitial techniques have been 

overcome by using artificially produced radioactive isotopes. 
Radioactive tantalum wire (!*?Ta), 

coated with a thin (0.1 mm.) layer of 


platinum to absorb the beta-rays, can 
be implanted with a high degree of 
accuracy, by means of a special intro- 


ducer (fig. 3), into the muscle wall 
of the bladder in certain cases of can- 
cer of the urinary bladder (fig. 4, 5). 
As these wires are flexible, they 
accommodate themselves to the vary- 











ing contours of the bladder wall, and 

when the period of irradiation has ‘ YY 
been completed they can easily be \ 

removed per urethram. In the treat- \ 


ment of certain bladder neoplasms 
this technique offers many advantages 
over the older methods employing 
radium needles and radon seeds. Because of its flexibility tantalum wire 
proves a most suitable substance for the preparation of external applicators 
(moulds) used in the treatment of skin cancers, especially when convex 
or concave surfaces are involved. 

Radioactive cobalt needles are now often used as a substitute for radium 
needles. Small cobalt beads may be loaded inside thin nylon tubes which 
are used to implant malignant growths in certain sites; these flexible sources 
can readily be withdrawn from the 
tissues without having to perform a 
second ‘operation of exposure’. The 
implantation of platinum-coated gold 
grains by means of a special gun 
(Royal Marsden Hospital pattern, 
fig. 6) offers a most convenient method 
of applying interstitial irradiation 
(fig. 7). Magazines, each containing 
15 grains, are irradiated in the atomic 
pile; they can be obtained at short 
notice and if not used can be re- 
irradiated. The gun, when primed, 
will deliver 15 grains (i.e. the contents 
of one magazine) at one loading. For 
routine use these grains offer many 
advantages over radon seeds. 

In recent years the importance of 


Fic. 3.—Radioactive tantalum wire intro- 
ducer. 





Fic. 4.—Two radioactive tantalum ‘wires’ 
in position in bladder tumour. 
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‘hormone-dependence’ in tumour growth (e.g. breast and prostate) has 
become fully appreciated. On this basis various methods are used to 
alter the hormone balance of the patient in the hope of inducing tumour 
regression. Cases of advanced carcinoma of the breast, which have 
failed to respond to all forms of routine treatment, may at times 
derive some benefit from 
pituitary ablation. This 
measure can be accom- 


\ \ plished by implanting 
a radioactive source into 


the pituitary gland (fig. 
8) by means of a long 


needle introduced trans- 
| \ nasally through the 
i sphenoidal air sinus and 


the floor of the pituitary 
fossa. Pellets of radio- 
active yttrium oxide 


*%°Y) are most suitable 
Fic. 5.—Implantation of bladder tumour, using radio- ( 4 : ; 
active tantalum wire. for this technique as this 


isotope emits only beta- 
rays. These rays are highly destructive, but act over a very short distance, 
thus producing a small zone of necrosis and thereby a local ‘radiation 
hypophysectomy’. High-activity radon seeds were used in some centres, 
but the additional gamma-rays from this source possess much greater 
powers of penetration and some patients so treated developed delayed 
radiation-induced optic nerve 
damage. Only a small propor- 
tion of patients treated by this 
technique derive any appreci- 
able benefit. 

Beta-ray applicators.-Beta- 
rays penetrate the tissues for 
only very short distances (1 to 
2 millimetres) and this charac- 
teristic 1s utilized in the treat- Fic. 6.—Royal Marsden Hospital pattern gun used 
ment of certain superficial for the implantation of radioactive gold grains. 
lesions. Beta-ray therapy is 
often used in the treatment of pathological processes involving the eye (e.g. 
Mooren’s‘ulcer, superficial punctate keratitis, rosacea keratitis, vasculariz- 
ation of the cornea and allergic conjunctivitis). This type of radiation 
is most conveniently given by means of a plastic eye-shell (fig. 9), 
which is coated with radioactive strontium (®Sr). Radioactive phos- 
phorus (*P) can be incorporated in polythene sheets and used in 
the treatment of certain skin conditions. 
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RADIOACTIVE ISOTOPES USED LOCALLY IN LIQUID FORM 
Malignant disease arising primarily in various sites (especially breast, lung 
and ovary) often involves the pleural or peritoneal membrane, causing the 


formation of massive effusions of fluid. 
These effusions give rise to marked 
symptoms and require frequent aspir- 
ations. If left untreated the patient is 
soon reduced to a sorry state of misery. 

The instillation of radioactive 
colloidal gold (fig. 10) into the involved 
serous cavity, following the aspiration 
of as much fluid as possible, gives 
rise to appreciable benefit in 30 per 
cent. to 50 per cent. of patients so 
treated. A colloid is used in order to 
prevent the absorption of gold into the 
blood stream. After the injection of 
the colloidal gold the patient is tipped 
into various positions in order to 
bring all parts of the involved serous 
cavity into intimate contact with the 
colloid. Radioactive gold in colloid 
form emits mainly beta-rays, as well 
as a small proportion of gamma- 





Fic. 7.—Radioactive gold grain implant 
of secondary malignant gland. 


radiation. The gold particles are fairly rapidly deposited on the serous 
membrane where the radiation gives rise to some degree of fibrosis, which is 
probably mainly responsible for the inhibition of fluid formation. The full 








Fic. 8.—X-ray of skull, showing yttrium 
pellet implant of pituitary gland. 


benefit from this form of treatment 
may take some weeks to manifest itself. 
Following the intracavitary insertion of 
radioactive colloidal gold, effusions 
often re-form quite rapidly. If this 
postoperative fluid gives rise to appreci- 
able symptoms it can safely be aspirated 
any time after the fifth day—by then 
nearly all the radioactivity has been 
taken up by the serous membrane and 
any fluid that is aspirated possesses 
little or no activity. 

Malignant disease of the urinary 
bladder may, in a small proportion of 
cases, first present in the form of 
multiple small superficial tumours, 
diffusely spread over all areas of the 
bladder (fig. 11) with intervening areas 
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of mossy abnormal pre-malignant mucosa. The proper management of this 
type of lesion requires treatment to be directed to the whole of the bladder 
mucosa. This aim can be accomplished by using some form of intravesical 
irradiation. Such techniques can be administered by introducing radioactive 
colloidal gold via a 
catheter or by inserting 
into the cavity of the 
bladder a special type of 
balloon catheter (fig. 12) 
which is filled with 
radioactive bromine. By 
virtue of the proximity of 
the radiation sources-to 
the bladder wall these 
techniques give a rapid 
‘fall-off’ in the intensity 
of irradiation; it is there- 
fore possible to adminis- 
ter a high dose of irradi- 
ation to the surface mucosa and at the same time spare the underlying 
tissues of the bladder wall from excessive damage. 


Fic. 9.—Beta-ray applicator: strontium (°°Sr) eye-shell. 


RADIOACTIVE ISOTOPES IN LIQUID FORM USED SYSTEMICALLY 
In this category the isotopes in common use are iodine (1*!I) and phosphorus 
(32P). The body cells deal with these artificial radioactive isotopes in exactly 
the same manner as their naturally 
occurring non-active counterparts. 

Radioactive iodine (***1) in the treat- 
ment of thyrotoxicosis], adminis- 
tered orally, offers a most satisfactory 
method of treating thyrotoxicosis, and 
the only factor which prevents this 
form of treatment from being uni- 
versally accepted as the method of 
choice is the hypothetical risk of 
inducing malignant change in the 
thyroid gland. Many thousands of 
patients have now been treated by 
131] in various centres all over the 
world and to date no case of thyroid 
cancer has been reported. If there is 
any real risk at all it must be ex- 
tremely small and after another few 


years elapse it is almost certain that [F'¢. 10.—Intra-peritoneal insertion of 


‘ i : radioactive colloidal gold for treatment 
‘817 ‘will become generally accepted of malignant posbeinal asion. 
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Fic. 11.—Small superficial papillary tumour (x 25). 


When the whole bladder mucosa is involved 
by such lesions intracavitary irradiation offers 
a suitable method of treatment. 


LATEX BAG FOR INTRACAVITARY 
_IRRADIATION OF THE BLADDER 
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Fic. 12.—Balloon catheter for intracavi- 
tary irradiation, using radioactive 
bromine. 
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as the best method of treating 
thyrotoxicosis. At present a very 
conservative approach is gener- 
ally recommended and I is 
reserved for specially selected 
patients: e.g. those over the age 
of 45 years, those with recur- 
rence of toxic symptoms follow- 
ing partial thyroidectomy (here 
the results of a second operation 
are poor and the risk of damage 
to the recurrent laryngeal 
nerves higher), and those in 
poor general condition, as in 
cases of advanced cardiac 
failure. 

The radioactive iodine is 
given orally. On entering the 
blood stream the iodine is taken 
up by the thyroid gland in a 
highly selective manner, where 
it is used to form thyroxine. 
While concentrated in the gland, 
highly specific and localized 
irradiation of the thyroid takes 
place; this irradiation reduces 
the activity of the constituent 
cells and thus brings about a 
cure of the disease. Various 
schemes are used for estimating 
the dose required for any 
particular patient and the treat- 
ment may be given by means 
of a single dose or repeated 
smaller fractions. Some im- 
provement in symptoms is often 
observed after four weeks, but 
the full benefit of treatment is 
not evident until three months 
have elapsed. If no benefit is 
observed from a single dose at 
the end of two months, it is 
unlikely that any further im- 
provement will take place and 
the dose should be repeated. 
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Smooth hyperplastic toxic glands respond to much lower dosages than do 
nodular glands. Patients with severe toxic symptoms should first be brought 
under control by bed rest, sedation and antithyroid drugs, because in rare 
cases 1] can precipitate a thyrotoxic crisis. 

Following treatment by means of "I a small proportion (approximately 
10 per cent.) of patients will become hypothyroid; in the majority of these 
patients this state is only of short duration (i.e. ‘temporary post-'*'I hypo- 
thyroidism’). The initiation of permanent myxcedema is at times purposely 
induced by '*"I in patients with severe anginal pain due to advanced cardiac 
disease; this brings about a general lowering of metabolic rate. 

Todine-131 in the treatment of carcinoma of the thyroid gland.—The 
initial hope that this isotope, by virtue of its highly selective uptake 
by the thyroid gland, 
would provide the 
answer to the treatment 
of thyroid cancer has not 
been realized. Generally 
speaking, only the more 
differentiated types of 
growth show worth- 
while uptake of '"I, and 
then always to a much 
smaller degree than nor- 
mally functioning thyroid 
tissue. Hence it follows 
that in order to obtain Fic. 13.—Sidinasion of radioactive iodine ('*'I) uptake by 
maximum uptake of 1*1] thyroid gland by means of scintillation counter. 
in malignant thyroid 
tissue as much normal thyroid as possible should be removed, and this may be 
accomplished by either surgical excision (the more rapid method) or admin- 
istering a large dose of }*4I (ablation dose). About eight to ten weeks later a 
small tracer (1 mc.) dose of 'I is given and its uptake is determined by 
external counting (fig. 13, 14). This is followed by a therapeutic dose (100 to 
150 mc.) and this procedure is repeated at two- to six-monthly intervals. The 
uptake of iodine in malignant thyroid tissue may be increased by the 
administration of antithyroid drugs for a period of two weeks before giving 
a therapeutic dose; conversely, the administration of any iodine-containing 
medicine should never be given to such patients as it completely prevents the 
thyroid tissue from taking up iodine for many months. 

Radioactive phosphorus (**P).—Treatment of polycythemia vera by means 
of this isotope is now accepted as the method of choice. Patients with this 
disease have an increased blood volume and red cell mass and blood 
viscosity. Their numerous and distressing symptoms are due to these hamo- 
dynamic abnormalities, which can be verified by hlood volume studies using 
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red blood cells ‘labelled’ with radioactive chromium (*'Cr). These patients 
are best treated by ‘dextran’ replacement transfusion and simultaneous 
venesection, followed by the intravenous injection of radioactive phosphorus 
(approximately 5 to 7 mc.). The whole treatment can be completed in two 
1!" IN CARCINOMA OF THYROID to three days. Subsequent 
WHOLE BODY SCAN WITH EKCO SCINTLLATION injections of *P are given as 
COUNTER AFTER ADMINISTRATION OF SOO;p<''" required. In this condition the 
ee ees ae hemopoietic bone marrow is 
Sickinasieaaiel ag hyperplastic; it therefore 
readily takes up *P and the 
radiation thereby received re- 

duces its activity. 
Lymphosarcoma in__ its 
diffuse and generalized form, 
presenting as massive enlarge- 
ment of many lymph glands, 
can be adequately treated 
by intravenous *P, which 
| causes a dramatic reduction 
ee oe fat in the size of the nodes. 
Radioactive phosphorus is also 
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Fic. 14.—Carcinoma of thyroid: Detection of 


metastatic deposits by profile scan, using a often used in the treatment of 
coleinanion counter. chronic lymphatic and myelo- 


genous leukemia, by means of repeated small doses. 


CONCLUSION 
From this review it is obvious that artificial radioactive isotopes are an 
essential tool in the management of a large number of malignant processes. 
This therapeutic weapon is comparatively new and it is certain that it will 
be directed at many fresh targets in the near future. 
I wish to express my gratitude to Professor D. W. Smithers, Director of the 
Radiotherapy Department, Royal Marsden Hospital, who initiated many of the 


techniques referred to in this article, to the staff of the isotope and photographic 
departments, and to Miss Johnson, for their cooperation. 





A HOSPITAL 
RADIOACTIVE ISOTOPE UNIT 


By J. S. STAFFURTH, M.D., M.R.C.P. 
Chief Assistant, Radioactive Isotope Unit, St. Thomas’s Hospital 


Wit the expanding role of radioactive isotopes in diagnosis, treatment 
and research in modern medicine, it is apparent that facilities for their use 
will need to be available in an increasing number of hospitals, particularly 
in the investigation and treatment of thyroid disorders. At the present time 
these facilities are mainly restricted to teaching hospitals, and to a few of 
the larger non-teaching hospitals, but they will soon become a necessity 
in many more centres and they should certainly be available in towns with 
a population greater than 200,000, or less if situated some distance from 
a large centre. Relatively simple equipment is now available, supplies are 
easily obtained from the Atomic Energy Research Establishment, Harwell, 
and the Radiochemical Centre, Amersham, and the capital cost is not great 
in comparison, for example, with a diagnostic x-ray or radiotherapy 
department. 

Radioactive isotopes may be needed in research by various departments 
of the hospital, but unless some special long-term project is involved it is 
better if the facilities are centralized in one laboratory. In this way the 


expert advice of a physicist is available for the constant supervision of 
techniques and equipment and the technicians can be thoroughly trained 
in the particular discipline of this type of work. It saves duplication of 
equipment and leads to more accurate results as many errors are unwittingly 
made by those unaccustomed to handling and measuring radioactive 
material. 


SITUATION 

The location of the laboratory within a hospital will no doubt depend upon 
the space that is available: it could be in an established general or chemical 
pathology laboratory, or it could be in, or adjacent to, a radiotherapy 
department. The latter is advisable as responsibility for treatment with 
radioactive isotopes rests with the radiotherapist and, as the assistance of 
a physicist is essential, use can often be made of the physics service already 
existing in most modern radiotherapy departments. Also there may be 
space already present for storing radium or radon seeds that could be 
expanded as a store-room for other radioactive isotopes. 

One or more rooms are necessary for examining patients and measuring 
material; in addition, a separate room is needed to keep the isotopes, for 
preparing them in suitable form for administration and also for storing 
heavily contaminated excretions, particularly urine, before they can be 
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disposed of. There is, however, one serious objection to the siting of an 
isotope laboratory in a radiotherapy department, and that is the question 
of radioactive background, for the natural ‘cosmic’ background can be 
affected many fold by stray radiations from installations such as high- 
voltage x-ray or radiocobalt teletherapy units, if these be too near the 
counting equipment. Similarly the store-room must not be too near the 
‘counting house’ or, if it is, it must be heavily screened. 


PRECAUTIONS FOR PERSONNEL AND PATIENTS 

IT is unnecessary for technicians to wear special clothing when handling 
the small amounts of radioactive material used in tracer investigations for 
diagnosis or research and occasional therapeutic doses, as there is little 
danger from the effects of whole body radiation. It is a sensible precaution, 
however, for everyone to wear spme form of film badge to check external 
exposure. The main danger is from direct contact of material on the hands 
and its subsequent possible ingestion. Consequently no smoking or eating 
is allowed while preparing samples. Rubber gloves should be worn when 
handling active material (>10 uc.) and at all times great care must be 
taken that no material is spilt on the hands. Some form of monitor should 
be available to check the possibility of contamination of hands if there has 
been any question of a spill and if significant radioactivity is detected they 
must be thoroughly washed and scrubbed. 

Preparation of active material should be done behind lead screens; 
simple remote handling devices and piston-operated pipettes and the like 
should be available and used for all preparations above the microcurie level. 
For further details on this subject, the article by Fay (1952) should be 
consulted. 

For patients receiving tracer doses for investigation no special precaution 
is necessary for themselves or the nursing staff. Urine is the most likely 
excretion to be radioactive and in most investigations this is collected for 
measurement. Patients undergoing treatment with radioactive iodine or 
phosphorus pass highly active urine for three or four days. They can be 
treated in an ordinary hospital ward, but should have their own marked 
crockery, and a bedpan should be kept for their sole use. Nurses should 
wear rubber gloves and aprons when handling the bedpans or contaminated 
sheets but, unless a large number of cases is being treated, no other 
special precautions are necessary. Patients should not be treated if there is 
a possibility that they may vomit the dose or if they be incontinent of 
urine. The urine can be kept in Winchester bottles on a balcony or similar 
site away from patients, from where it is collected by the staff of the labora- 
tory every day and stored until it has decayed sufficiently to be disposed of 
down the sluice. Under present regulations the maximum amount that can 
be flushed down the normal sewage disposal system is 100 microcuries per 
flush or 1 millicurie per week. After an average therapeutic dose for thyro- 
toxicosis such urine has to be kept for two or three weeks; after an ablative 
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dose to destroy the gland it may have to be kept for as long as two months. 

For the general run of patient treated no other precautions need be taken 
in the ward, either for the patients, their visitors or the nursing staff. By 
having patients in several wards it is most unlikely that any particular nurse 
will receive any significant radiation. If, however, many patients are treated 
in a special ward consideration must be given to whole body radiation that 
could be received by the nursing staff from frequent contact with many 
patients. They should wear a film badge and should be trained in the 
necessary discipline such as that advised for the laboratory technicians. 

Should the patient be incontinent of urine or inadvertently spill urine, 
sheets and other contaminated bedding or clothing must be removed and 
kept apart until free from radioactivity. It is inadvisable to give therapeutic 
doses to any patient who is incontinent of urine or who has diarrhea. 
Constant consideration has to be given to,these precautions, for care is apt 
to lapse with familiarity and the whole subject should be reviewed once or 
twice a year. 

EQUIPMENT 

Laboratory benches or tables on which radioactive material is handled, 
either before administration to the patient or during preparation for count- 
ing, should be covered with some form of easily removable non-absorbable 
material such as polythene. This is easily changed if there is an accidental 
spill and it saves contamination of permanent woodwork. A simple Geiger- 
Miiller monitor is required to check possible contamination of hands, 
clothing, benches and syringes, beakers, pipettes and the like used in the 
preparation of samples. 


GEIGER-MULLER COUNTERS 

Geiger-Miiller counters have heretofore been the most widely used type of 
instrument for measuring radioactivity in medical work. Briefly, they 
consist of a gas-filled cylindrical vessel fitted with a pair of electrodes across 
which an electrical potential is applied. When the gas is ionized by radio- 
active material equal numbers of positively and negatively charged ions are 
formed which are attracted towards the oppositely charged electrode, 
resulting in a current through the circuit which can be measured and 
recorded electronically. 

They are constructed in several forms: an ‘end-window’ type for measur- 
ing small quantities of dry material; ‘liquid counters’ for measuring fluids. 
They can be arranged in rings for detecting activity in large quantities of 
urine or stool or for estimating the uptake in the thyroid gland and indeed 
in many other forms for special needs. Fig. 1 illustrates three counters 
arranged in a triangle and fixed to a chair for the measurement of radio- 
activity in the thyroid gland following the administration of radioiodine 
(Langmead and Birchall, 1957). 

Geiger-Miiller counters are essential for measuring purely §-particle- 
emitting isotopes and they have the advantage that the background count 
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is very low. The chief disadvantages, compared with a scintillation counter, 
are: their poor efficiency for detecting y-rays; the necessity to wash a liquid 
counter at least ten times between each specimen to be measured and the 
great care that has to be taken in the preparation of dried samples to see 
that the geometry of similar samples to be counted is the same. 


SCINTILLATION COUNTERS 

Scintillation counters are becoming more popular, as they are 10 to 20 times 

as efficient as a Geiger-Miiller counter in the detection of y-rays. A wide 
range of substances, called 
phosphors, have the pro- 
perty of emitting light from 
secondary electrons releas- 
ed by the impact of y-rays. 
These minute scintillations 
are magnified in a photo- 
multiplier tube and _ the 
resulting electrical pulses 
are then counted with elec- 
tronic equipment. They are 
of no use for detecting 
§-particles and the other 
main disadvantage is the 
relatively high background 
count due to their high sen- 
sitivity for y-rays. 

Two main types are in 
common use. A directional 
counter, which can be used 
for detecting y-rays from a 
distance, which is of par- 

Fic. 1.—Three Geiger-Miiller counters arranged in ticular value for surface 
Mes crib fixed to a chair for measuring counting over the body; it 
can be used for measuring 
thyroid uptake, and for scanning the neck to determine, for instance, whether 
a nodule in the thyroid is ‘hot’ or ‘cold’; or for determining whether a 
carcinoma of the thyroid will take up radioactive iodine. Such a role is 
illustrated in fig. 2, the counter in this instance being fixed to an automatic 
scanning device (Langmead and Birchall, 1957). They are also used for 
detecting activity in other organs, e.g. the heart, liver, spleen and bone 
marrow after administration of radioactive iron (Ledlie and Baxter, 1954; 
Wetherley-Mein et al., 1956). 
The other form commonly used is the ‘well-type’ counter which is 
particularly useful for measuring small samples of body fluids. Small glass 
cylindrical tubes (6 cm. high, 1.5 cm. in diameter, and 10 ml. capacity) 
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can be previously prepared with the samples which can then be counted 
successively by inserting the tubes into the ‘well’ without the necessity of 
repeated washings between each sample (cf. Geiger-Miiller liquid counters). 
Very small amounts of radioactivity can be recorded by this means, though 
it must be re-emphasized that the background count is much higher than 
that of a Geiger-Miiller counter and this may be a serious disadvantage. 

It can be seen that there is now a wide variety of radiation detectors 

available according to particular needs. With the sort of counters mentioned 
many different types of in- 
vestigation can be under- 
taken with most of the 
more frequently used 
radioactive isotopes, a not- 
able exception being tritium 
for which special counting 
equipment is necessary. 
For further information on 
this subject the reader is 
referred to the article by 
Veall (1952). 


ELECTRONIC 

RECORDING EQUIPMENT 

Some form of electronic 

recording equipment is 

necessary to register the 

impulses received by the 

counters. These are of two 

main types, the scaler and 

ratemeter. A scaler records 

electronically the number of _ Fic. 2.—A directional scintillation counter incorpor- 
impulses received by 2 Sievynieige 
counter and registers them 

automatically. It can be relatively simple or extremely complex. Some of the 
more elaborate ones have a time signal incorporated, and can be set to record 
the number of impulses received in a prearranged time; alternatively they 
can be set to record the time taken for a prearranged number of impulses. 
The more simple ones have to be used with a stop-watch but, unless a 
great deal of counting has to be done, this is no great hardship and, as they 
have the merit of being simple, there is less to go wrong. 

A ratemeter is used for samples containing more radioactivity, e.g. a 
24-hour sample of urine after radioiodine. A dial is incorporated in the 
equipment and calibrated to record directly the number of impulses being 
received each second. This saves a lot of time, but it is of no value for 
counting low-activity samples. It is essential if some form of automatic 
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pen recording is needed such as may be used in the determination of 
cardiac output from external counting over the heart. 

Various other forms of equipment, e.g. dose meter, pulse analyser and 
pulse generator, may be needed in larger laboratories, but these fall outside 
the scope of the present article. 


ROLE OF A GENERAL RADIOACTIVE ISOTOPE LABORATORY 
This can be illustrated by the work performed in the laboratory at St. 
Thomas’s Hospital which is staffed by a physician, a physicist and two 
technicians, one of whom is primarily trained in chemical pathology. The 
main routine work performed concerns the investigation of thyroid disorders 
with radioiodine of which an average of 10 cases are seen weekly. Other 
investigations, both for diagnosis and research, have included the use of 
isotopes of sodium, potassium, bromine, and chromium; vitamin B,, 
labelled by biosynthesis with radioactive cobalt; and human serum albumin 
labelled with radioiodine. The latter has been used for estimation of plasma 
volume, for measurement of cardiac output, and for the study of albumin 
degradation in obscure forms of hypoproteinemia. In 1956, 97 separate 
investigations were performed with these isotopes. 

In collaboration with the radiotherapy department treatment is under- 
taken with radioactive iodine, phosphorus and colloidal gold. In 1956, 36 
cases of thyrotoxicosis were treated; the thyroid has been ablated to induce 
myxeedema in six cases of chronic congestive failure, and eight cases of 
carcinoma of the thyroid have been investigated with a view to treatment. 
There were four cases of polycythemia rubra vera, and in eight cases 
radioactive colloidal gold has been introduced into the pleura or peritoneum 
for the management of recurrent malignant effusions. 


WHAT IT ENTAILS FOR THE PATIENT 
Investigation and treatment of patients with radioactive isotopes are 
relatively simple and far less unpleasant than many of the accepted lines of 
investigation in other spheres. Diagnostic procedures may be performed on 
outpatients, but when treatment is undertaken patients must be admitted 
and they should be kept in hospital until the amount of radioactivity present 
in them has fallen to 5 mc. 

The isotopes are usually administered by mouth or intravenously, 
although occasionally they may be given by other routes: e.g. subcutaneously 
for measuring clearance of radioactive sodium from the skin of a pedicle 
graft. Those given by mouth are normally in aqueous solution and are 
quite tasteless. Patients, being human, often complain later that they felt 
sick or mere nervous after administration, but as often they state that they 
felt much better and date the onset of their improvement from the time 
when the dose was given; this is all due to suggestion and the more phleg- 
matic patients notice no effects. A great deal can be done by simple explana- 
tion beforehand. X-ray diagnostic procedures and ‘blood tests’ are accepted 
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by patients as necessary evils and cause few qualms even though they may 
give considerable discomfort. Radioactive investigations, on the other hand, 
are new and it is understandable that there should be considerable 
apprehension. 

External measurements with counters, either over the thyroid gland or 
other sites, cause no discomfort at all, though the patient may be required 
to lie still for half an hour. Neither is there any discomfort from the collec- 
tion of urine although there may be some inconvenience, particularly for 
outpatients. After adequate explanation it is found quite satisfactory to 
have outpatients collect their urine and bring it back to the laboratory; 
in fact it is a general experience that these outpatient collections are far 
more likely to be accurate than those made in a busy general ward. Samples 
of blood or plasma may have to be taken and occasionally of other body 
fluids: e.g. pleural or peritoneal, but these are no more unpleasant to the 
patient than biochemical or hematological investigations and seldom will 
as many pricks be necessary as in a glucose tolerance curve. 

Similar remarks apply to the therapeutic use of radioactive isotopes. 
For thyrotoxicosis one drink of a tasteless fluid containing radioiodine is 
given which causes no side-effects; for polycythemia vera one injection of 
radioactive phosphorus, though both of these may have to be repeated 
later. The administration of radioactive colloidal gold into the pleural or 
peritoneal cavities should cause no more discomfort than the original 
removal of the fluid, although in this case there may be some anorexia and 
nausea for one or two days similar to that after conventional deep x-ray 
therapy. 

In fact, one of the great advantages of these new techniques is their 
simplicity and the little disturbance they cause to the patient. Once the 
equipment and knowledge are available the relative ease and accuracy of 
the measurements make the use of radioactive isotopes a comparatively 
simple means of investigation. They will seldom supplant established 
methods in diagnosis, but they have already helped in the solution of many 
problems and it seems likely that many more uses will be found in diagnosis 
and research and, it is to be hoped, in treatment too. 
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RADIOGRAPHY 
WITH RADIOACTIVE ISOTOPES 


By H. J. D. IRELAND, B.Sc. 


Department of Physics, Institute of Cancer Research; 
Royal Cancer Hospital, in association with The Royal Marsden Hospital 


THE naturally occurring radioactive materials such as radium have been 
used as radiographic sources from the earliest days of their discovery at 
the end of the nineteenth century. Since that time many industrial uses 
have been found for these x-ray emitters, as, for example, the detection of 
blow-holes and other flaws in metal castings. 

In the field of medicine, however, the high penetrating power of these 
natural x-ray sources is far too great for radiography of the human body, 
both soft tissue and bone being traversed with almost equal facility. As 
a result of this no useful degree of contrast is registered on the photographic 
film. This situation, however, has been changed by the rapid post-war 
development of atomic physics, which has, amongst its many other achieve- 
ments, made available a large number of artificial sources of x-radiation. 
Of these radioactive isotopes a few have penetrating powers low enough 
to produce satisfactory contrast as between bone and tissue. 

Using one of these isotopes it is now possible to produce an extremely 
simple x-ray apparatus of such small weight and size that it can be carried 
around, together with a supply of films and cassettes, in a container little 
larger than a normal brief case. The apparatus is completely self-contained 
and requires no external power either from electricity mains or batteries. 
The possibilities of such an apparatus are many and varied. In field work, 
both military and civil, uses will at once come to mind, especially the 
examination of casualties. In the veterinary world also this type of apparatus 
may be of considerable value due to the ease with which it can be handled. 
Other uses already found include the radiography of old paintings and of 
porcelain figures. 

To extend the usefulness of such an apparatus a portable film-developing 
outfit would be of great value and already a process has been developed by 
Picker-Polaroid, which has considerable possibilities in this field. 


CHOICE OF SUITABLE ISOTOPES 
We have seen that the primary requirement of a radioactive isotope for 
medical use is that its energy should be low enough to give good contrast ; 
energies in the region of 50 kV have been found to be suitable. A secondary 
requirement is that the isotope should have a reasonably long half-life in 
order to avoid frequent replacement and recalculations of dose-rate as its 
strength decays. Two isotopes in particular have been investigated which 
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to a large extent fulfil these conditions: thulium-170 and xenon-133. 

Thulium-170 is prepared from normal non-radioactive thulium-169 by 
placing it in the strongest available neutron flux of an atomic pile. The 
radioactive isotope is formed by neutron capture and proceeds to decay 
with a half-life of 127 days. 

The decay scheme is complex (Mayneord, 1952; Mayneord and Ireland, 1956; 
Lidén and Starfelt, 1953) but, briefly, is by 4-emission by two routes, one to stable 
ytterbium and the other to an excited state of ytterbium which emits y-radiation of 
84 kV and also its own characteristic x-radiation of 52 kV and §9.4 kV by a process 
known as internal conversion. In addition, there is a continuous broad band of 
bremsstrahlung radiation with a mean energy of about 150 kV. This is caused by 
the deceleration of the $-rays in the thulium, the mechanism being very similar to 
the production of x-rays in a normal x-ray tube. 

Xenon-133, a gas, is a fission by-product of pile operation, it occurs in 
large quantities and has to be extracted by chemical and physical processes 
(Richards, 1955). 

The decay scheme (Bergstrom, 1951) is by $-emission to cesium-133 which 
emits a y-ray of 81 kV; this is internally converted and gives rise to x-radiation of 
31 kV and 35 kV. No bremsstrahlung is present in the radiation from xenon-133. 

For radiographic purposes it is well understood that for the highest 
definition we must have as near a point source as possible; this necessarily 
implies a high concentration of activity if the times of exposure are not to 
be excessive. 

In the case of thulium-170 it has been possible to irradiate a disc of sintered 
thulium oxide, 2 mm. in diameter and 2 mm. thick, and reach an activity of several 
curies with dose-rates of up to 3 mr/minute at 30 cm. To prevent leakage of the 
active material and to absorb the unwanted §-rays the active disc is sealed into a light 
alloy capsule which is itself sealed into a second capsule, the total thickness of alloy 
being about 2.25 mm. 

Xenon-133 radioactive sources are prepared by absorption of the gas on 
to charcoal at the temperature of liquid nitrogen (Richards, 1955); on 
reaching normal room temperatures it is found that most of the gas remains 
strongly absorbed. 

Activities of one to two curies have been concentrated in charcoal grains of about 
1.5 mm. in diameter. Sources of up to 13 curies have been made by absorbing the 
gas in a charcoal rod 1 mm. in diameter by 5 mm. long. The rod is sealed in a glass 


capillary tube and is viewed end-on in order to achieve small focal size. Such 
sources give dose-rates of up to 75 mr/minute at 30 cm. 


APPARATUS FOR CLINICAL USE 
For practical purposes the primary sources described above must be shielded 
and a suitable shutter mechanism arranged so that exposures can be made 
when required. The shielding must be adequate, so that when the shutter 
is closed the source is safe to handle; due to the low energy of the sources 
this is easy to attain. For both the thulium-170 and xenon-133 sources, of 
the above orders of magnitude, 0.6 cm. of lead is sufficient to reduce the 
dose-rate to less than the maximum permissible of 2 mr/hour at one foot 
from the source. Theoretically the best absorber is gold, especially of 
radiations in the region of 80 to 100 kV (Mayneord, 1952; Mayneord and 
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Ireland, 1956); as little as 3 mm. of this material is sufficient for shielding 
purposes when the source strength does not greatly exceed the above figures. 
It will be obvious that there are many simple methods of making a 
suitable shutter, the precise approach depending on the application in 
mind. One solution, designed for clinical use, is illustrated in fig. 1. It was 
originally intended to con- 

tain the double-sealed 

thulium-170 disc but it 

can easily be adapted to 

hold xenon-133 sources. 


The dual capsule holding 

the thulium is connected to 

a Bowden cable leading to 

the operating plunger, the 

cable length being about 25 

cm. The far end of the capsule 

is covered by a gold disc, 3 

mm. thick, which in the 

closed position lies within 

. . the end of a gold cylinder of 

Fic. 1.—Gold-shielded clinical source holder. 3 mm. wall thickness. This 

gold cylinder is terminated 

by aperspex dome into which the capsule and [its gold disc move when the plunger 

is operated. This is the exposed position and it will be seen that a ‘lighthouse’ 
beam or, more precisely, disc of radiation is emitted. 


A possible application for this type of source holder is internal radio- 
graphy, the source being inserted into various body cavities with the film 


outside. In this way unusual views can be taken, one advantage being that 
the normal superimposition of struc- 
tures is avoided. Difficulties arise, how- 
ever, in that the source, due to its close 
proximity to body tissue, causes a very 
high surface dose-rate: for example, the 
dose-rate due to a particular xenon-133 
source was 250 r/minute at 0.5 cm. 
Another problem lies in the fact that 
because of the short focal distances in- 
volved there will be considerable 
geometrical distortion. 

For normal use this source holder 
can be mounted on a stand such as 
that shown in fig. 2. This allows for 
variation of source-film distance and 
by sliding the source along the horizontai 
arm it can be centred over cassettes 
of various sizes. The illustration shows 

Fic. 2.—Gold-shielded clinical source 4 12 inch (30.5 cm.) X 10 inch (25 cm.) 


ble stand, and ’ gi ove . 
even aga © sane, an" cassette in position. The whole stand is 
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demountable and packs into a 
comparatively small space for trans- 
portation. 


RADIOGRAPHIC EXPERIMENTS 
The dose-rate from sources at 
present available does not approach 
that produced by conventional x-ray 
apparatus. As a result, we must use 
shorter focal distances and longer 
exposure times than in normal 
practice. To reduce the time of 
exposure to the minimum, fast films 
and intensifying screens are neces- 
sary and for this purpose we have 
used Ilford double-coated ‘red seal’ 
films and Ilford H.V. screens. For 
the type of work on which these 
sources are likely to be used the 
results are very satisfactory despite 
the loss of definition inherent in 
this combination of films and 
screens. A stationary Lysholm grid 
was tested with various objects but 
no improved definition could be 
demonstrated and the exposure 
times were doubled. A moving 
Bucky diaphragm resulted in a 
slight improvement but again at the 
expense of increased times of 
exposure. 

We have seen that thulium-170 
sources have a bremsstrahlung com- 
ponent with a mean energy of 
about 150 kV. This comparatively 
hard radiation results in a notice- 
able loss of contrast; in this respect 
thulium-170 compares unfavourably 
with xenon-133 which has no signifi- 
cant radiation above 85kV. As the 
amount of bremsstrahlung present 
is directly related to the volume of 
thulium in the source, we should 
expect a small fragment of thulium- 
170 to give very much better con- 


Fic. 3.—Radiograph of mandible of dried 
skull taken with a fragment of thulium-170 
in mouth. 


(b) 
Fic. 4.—Mandible. Comparison of (a) x-ray 
and (b) thulium-170 radiographs. 
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trast than larger sources. That this is so can be seen by comparing the 
radiograph in fig. 3, taken with a small fragment, with that in fig. 4 (b), 
taken with a 2-mm. disc source. It is unfortunate that fragmentary sources 


(a) (b) 


Fic. 5.—Xenon radiographs: (a) normal ankle, (b) fractured ankle. 


(b) 
Fic. 6.—Xenon radiographs: (a) hand, exposure 3 seconds; (b) elbow, exposure 8 seconds. 
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cannot be produced with sufficient strength to give short exposure times; 
the radiograph of fig. 3 required an exposure of about 10 hours. 

The presence of bremsstrahlung, together with the fact that thulium-170 
is not such a safe material to handle, has led to the conclusion that xenon-133 
is a more satisfactory source. Its disadvantage of a short half-life of 5.27 
days can be set against the fact that due to the very large amounts available 
in atomic reactors it should be a simple matter to arrange for a supply of 
replacement sources at low cost. Some examples of radiographs made with 
xenon-133 are shown in fig. 5 and 6. The source used had an initial dose-rate 
of 70 mr/minute at 30 cm., this being the source-film distance at which 
most of these pictures were taken. 
It will be seen that radiography of 
the extremities is possible with 
exposures as short as 3 seconds 
when sources of this magnitude 
are employed. The radiograph in 
fig. 7 is included as one example 
of the many non-medical uses for 
these radioisotope sources. 

A useful application would be in 
dental radiography, the method 
being to place the radioactive 
source in the centre of the mouth 
with the film wrapped round the 
outside of the face. Advantages 
would be orthogonal views of the 
full complement of teeth at one 
exposure instead of the many 
separate exposures required when 
using normal techniques. The 
source-film distances are of course Fic. 7.—Radiograph of porcelain ornament 
very small, and this results in geo- taken with a fragment of thulium-170. 
metrical distortion from two causes; 
one due to the thickness of the teeth and the other to the finite size 
of the source. With sources of 2 mm. diameter the results have 
so far not been satisfactory but it is hoped that with a reduction to 0.5 mm. 
or less some useful results may be obtained. In this case the unavoidable 
reduction of source strength with size is offset by the short source-film 
distances. 

A comparison of fig. 4 (a) and 4 (b), both of which were made with the 
same geometrical conditions and films, will make clear the difference in 
quality between thulium-170 and normal x-ray tube radiations. This 
difference is probably due to the continuous nature of the tube spectrum 
as compared with the mainly monochromatic line structure of the thulium- 
170. Here we may note that an x-ray tube at, say, 75 kV has an effective 
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average radiation energy considerably above this, in the region of 100 to 
120 kV. Nevertheless, in spite of this poorer quality, radioactive isotopes, 
whilst not suitable for fine detail examination, have shown that for gross 
changes, e.g. dislocations and fractures, they may have a useful role to 
play in human radiography. 


HAZARDS 

We have seen that the radiation from these isotopes is easily screened and 
reduced to a safe level. There is, however, a serious risk from accidental 
ingestion of the active material. Thulium-170 is generally produced from 
sintered thulium oxide so that the possibility of some of the powder escaping 
from its capsules must be guarded against. Thulium-170 is a bone-seeker 
with an effective biological half-life of 60 days, the maximum safe body 
burden is only 4 microcuries (recommendations of the International 
Commission on Radiological Protection, 1955). This amounts to less than 
0.1 micrograms of the material, underlining the need for perfect sealing. 
From this point of view it would be better to use the metal instead of its oxide 
(Untermyer et al., 1954). 

Xenon-133 is less dangerous because of its short half-life, the maximum 
permissible air concentration is 4 x 10~* microcuries/ml. and the maximum 
body burden is 320 microcuries (Tobias et al., 1949). A further safeguard 
is the fact that, in common with the other rare gases, it is chemically inert 
and not easily absorbed in the body. 

This account is possible due to the early interest taken in the subject by Professor 
W. V. Mayneord, the director of the department of physics, and to the work he 
has devoted to the subject in the last few years. The sources have been made available 
due to the kindness of many friends in the British and Canadian Atomic Energy 
Establishments. Dr. M. W. Wood of the x-ray diagnostic department of the Royal 
Marsden Hospital has given great assistance in the clinical aspects of the work. 


Figures 1, 2, 4, 5 and 6 are reproduced from the British Journal of Radiology, 
and figure 3 from The Lancet, by kind permission of the Editors. 
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THE PHYSICAL BASIS OF HEADACHE 


By D. E. MARMION, M.D. M.R.C.P. 
Medical O fficer, Esso Petroleum Company Limited 


‘1 shall therefore commend to you the study of symptoms for their own sake as 

well as for the sake of your patients and your professional reputations’.—J. A. 
Ryle (1936). 
HEADACHE is one of the most common symptoms encountered in clinical 
medicine, and one of the most troublesome. It is therefore a little surprising 
that it is almost ignored in medical teaching and writing in this country ; 
the more so because much has been learned about it in the last two decades, 
and there is now a considerable body of established anatomical and physio- 
logical facts relating to it, much of which is of practical value and interest 
to the clinician. This article is an attempt to outline this knowledge and to 
indicate its clinical relevance. 


PAIN 
Headache is essentially pain in the head, and some knowledge of the 
physiology of pain and the anatomy of the head are essential to a proper 
understanding of it. 

Pain is a subjective sensation which evades definition: let it suffice to 
say with Lewis (1942) that it ‘is known to us by experience and described 
by illustration’. It is a specific and independent modality of sensation like 
heat, cold and touch (Adrian, Cattell and Hoagland, 1931). Pain receptors 
are plain bare nerve-fibrils; in the skin they are excited by a wide variety of 
stimuli such as pricking, cutting, burning, pinching, and the application of 
caustic chemicals, but in other tissues the range of noxious stimuli is smaller; 
for instance, the intestinal wall probably responds only to stretching and 
ischemia (though the evidence on this point is not wholly conclusive 
[Kinsella, 1948]). Skin, as befits its protective function, is liberally provided 
with pain receptors, but deeper tissues have fewer, and some, such as the 
brain and bone marrow, none at all. 

Pain arising in the skin is well localized, promptly felt, and has a quality 
described as pricking or burning: that arising from deeper structures is less 
well localized, less urgent, and is described as dull, aching or throbbing; it 
tends to give rise to false localization by reference, spread and muscle spasm, 
and to evoke autonomic accompaniments such as sweating, bradycardia, and 
nausea (Lewis, 1942). 


Pain impulses from the skin (and probably elsewhere) reach the central nervous 
system via two sorts of fibres: some thin and poorly myelinated with a slow rate of 
conduction, others thicker and well-myelinated with a rate of conduction about 
twenty times as great (Bigelow et al., 1945; Gasser, 1934). It is of some interest that 
those impulses which originate nocifensor reflexes (such as the instantaneous with- 
drawal of an injured limb, before the hurt is properly appreciated by consciousness) 
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travel by the thicker, more rapidly conducting fibres, and it is these that are chiefly 
damaged in a disease such as tabes dorsalis. 


Pain-fibres of both sorts enter the spinal cord by the posterior root and 
relay in the grey matter of the posterior horn (and also communicate with 
neurons in neighbouring segments, especially those cephalad); second-stage 
fibres cross the cord to ascend in the lateral spino-thalamic tract to the 
posterior ventral nucleus of the thalamus. At this point the sensation of pain 
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Fic. 1.—Cutaneous innervation of the head, and main areas of reference of pain arising 
in deeper structures. 


Abbreviations : 
a. . . 4st (ophthalmic) division of trigeminal nerve. 
b. . . 2nd (maxillary) a a ” - 


Gs cs 3rd (mandibular) _,, ” *” - 
Branches of trigeminal : 
a: supraorbital (SO), supratrochlear (ST), infratrochlear (IT), nasociliary (NC). 
b: zygomaticotemporal (ZT), zygomaticofacial (ZF), infraorbital (IO). 
c: auriculotemporal (AT), buccal (B), mental (M). 
Branches of cervical nerves: 
anterior primary rami: lesser occipital (LO), great auricular (GA), anterior 
cutaneous of neck (AC) (all from C2-3); 
posterior primary rami: greater occipital (GO), and P.P.R. of C3, C4, etc. (GO 
from C2). 


enters consciousness, but there are intimate connexions between the thala- 
mus and postcentral convolutions of the cortex, described by Walker (1943); 
these probably serve to amplify the basic thalamic pain-sensation and 
coordinate it with other afferent stimuli, and also to modify the primitive 
thalamic responses to pain such as the ‘sham rage’ and ‘sham grief’ seen in 
decorticate animals and occasionally in human patients with lesions in the 
thalamic region (Cannon, 1929; Goltz, 1892). 

Pain-fibres from the trigeminal nerves relay in the spinal or descending 
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root of the nerve, those from the ophthalmic division in the lowest part, 
the maxillary in the intermediate part, the mandibular in the uppermost; 
second-stage fibres then cross to the other side of the brain-stem to ascend 
in the thalamus in close company with the spino-thalamic fibres. 


NEUROLOGY OF THE HEAD 
Table I shows that, whilst most extracranial structures are pain sensitive in 
varying degrees, this is not true of the cranium itself or its contents. It is 
noteworthy that the brain and much of the meninges are insensitive, and 








Sensitive to pain Insensitive to pain 
' EXTRACRANIAL 
Skin | Superficial veins 
Subcutaneous tissue Cranial bones 
Muscles, tendons, aponeuroses Diploé 
Arteries 
Nerves (usually) 


Orbital contents - 
Mucosze of oronasal cavities, middle 
ear, etc. 


Periosteum, pericranium 
Teeth, jaws 
| 
INTRACRANIAL 
Dural floor of anterior and posterior {| Dura of vault, floor of middle fossa, 
fossz falx, tentorium 
Dural venous sinuses, and duraintheir | Pia- arachnoid 
immediate vicinity | Ependyma 
Large arteries at base of brain, and their Choroid plexuses 
larger branches for a variable distance All other blood vessels 
from their origin | Other cranial nerves 
Meningeal arteries, and dura in their | Parenchyma of brain 


immediate vicinity 
Cranial nerves V, VII, IX, X, XI, XII 











TABLE I.—Pain-sensitivity of structures and tissues of the head. No attempt is made to 
indicate degrees of sensitivity. This table is based for the most part on data from 
Wolff (1948), supplemented from many other sources. 

by far the most important intracranial pain-sensitive structures are the 

larger blood vessels and the dura in their immediate vicinity. 

Figure 1 shows the superficial sensory innervation of the head, and also 
indicates in a broad way the areas to which pain is referred from various 
intra- and extra-cranial sites. It will be seen that the trigeminal nerves are 
responsible for most of the head anterior to the ears, and the supratentorial 
cranial contents; the posterior part of the head is innervated by the second 
and third cervical nerves, and infratentorial structures by the last four 
cranial and first three cervical nerves. 


REFERRED PAIN 
Pain caused by noxious stimulation, especially of a deep structure, is often 
felt in another region of the body whose sensory innervation is derived from 
the same segment (Lewis, 1942). Although the precise mechanism of pain 
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reference is still a matter of controversy, clinical examples are legion: for 
instance, pain in the shoulder in diaphragmatic pleurisy (both regions being 
innervated by the fourth cervical segment, via branches of the cervical 
plexus and the phrenic nerve, respectively). 

Referred pain plays an important part in headache, and most if not all 
headache from intracranial causes is referred. Wolff (1948) and others have 





FRONTAL 
Supraorbital and 
frontal arteries 
Frontal, sphenoid, 





VERTICAL 
Sphenoid and 
ethmoid sinuses 
Sagittal sinus 








and anterior ethmoid 
sinuses 
Eye 
Amterior fossa 
Internal carotid, 
anterior and mid. cerebral 
arteries 
Cavernous sinus 





PARIETAL 
Ear 
Middle meningeal artery 
Sagittal sinus 











TEMPORAL 
Superficial temporal artery 
ye 
Ostium of maxillary sinus 
Temporo-mandibular joint 








Middle meningeal artery 
Internal carotid artery 











SUPRAORBITAL 

As for Frontal 4 
Orbital areas 

Maxillary sinus 





OCCIPITAL 
Occipital arteries 
Cervical spine, upper 
Sphenoid and posterior 

ethmoid sinuses 
Eye 
Posterior fossa 
Vertebral and basilar 
arteries 
Posterior meningeal ortery 
Cranial nerves XI, Xil 











ORBITAL and OCULAR 
Eye = 
Orbital contents 


MAXILLARY e. 


Maxillary sinus 
Nasal turbinates 


and septum \ 


nA 


SUPERIOR ALVEOLAR 
Maxillary sinus 
Upper teeth and jaw 























NUCHAL 
Cervical spine, lower 
Trapezius and nuchal muscles 

















Z 


MASTOID 
Mastoid air cells 














ZYGOMATIC Posterior fcssa 

Nasal turbinates oTic Cerebelio-pontine angle 
and septum Ear Pontine arteries 

Upper teeth and Cerebello-pontine Transverse sinus 
jaw angle Cranial nerves IX, X 




















Fic. 2.—Approximate areas of reference of pain arising in some of the more important 
intracranial and extracranial situations. Intracranial structures are designated by italics. 


worked out with much ingenuity the areas of reference of pain arising in a 
great number of intra- and extra-cranial situations, some of the more 


important of which are shown in figure 2. 


SPREAD OF PAIN 
Kunkle and Armistead (1948) showed that if the middle finger is immersed 
in ice-cold water it becomes painful, and that after a while the pain appears 
to spread to the adjacent fingers: this spread is neither prevented nor 
relieved by local anzsthesia of the adjacent fingers, because it is central and 
not peripheral in origin. The persistent flow of afferent stimuli into neurons 
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concerned with pain sensation in the immersed finger ‘overflows’, so to 
speak, via communicating fibres of the dorsal horn and association fibres in 
the white matter of the cord to neighbouring neurons in the same and 
adjacent segments. This central diffusion is especially important in pain 
arising from deep structures, and plays a considerable part in the production 
of headache in disorders of extracranial structures such as the eyes, sinuses 
and teeth. 
PAIN OF MUSCULAR ORIGIN 

Lewis and Kellgren (Lewis, 1942) showed that persistent noxious stimula- 
tion of a structure causes tonic contraction of muscles innervated from the 
same segment, with pain and tenderness in the muscles in due course. The 
phenomenon is familiar enough in the fixation of a painful joint, or the 
rigidity of the abdominal wall over a patch of peritonitis. It is somewhat less 
familiar in the form of temporal pain and tenderness from spasm of the 
temporalis muscle in disease of the temporo-mandibular joint, parotitis, or 
malocclusion; or occipital headache associated with disease of the upper 
cervical spine, or posterior cervical lymphadenitis. Spasm of the muscles of 
the scalp and forehead, the nape, the temple, the sternomastoid and ocular 
muscles, may in fact be provoked by a wide variety of painful conditions 
about the head and neck: for example, ocular disease, neuralgia, toothache, 
sinusitis, lymphadenitis, cervical spine disease, meningeal irritation, and 
the effects of trauma. In addition, headache from any cause, such as migraine, 
may be intensified, spread and prolonged by reflex muscle spasm. 

Painful spasm may also be brought about by disorders of the muscles 
themselves, the commonest being muscular rheumatism (or ‘fibrositis’), a 
frequent cause of mild, persistent headache, especially in the occipito-nuchal 
region. Auerbach, in 1913, emphasized the importance of this form of 
headache, yet even today it is commonly overlooked. 

The typical headache of emotional tension is largely or entirely muscular 
in origin, and Sainsbury and Gibson (1954) have shown electromyographic- 
ally that the onset of such a tension headache is accompanied by an increase 
in electrical activity of the scalp muscles. Wolff (1948) considers that the 
persistent deep suboccipital ache so common in hypertension is also muscular. 
Postural or occupational headaches in typists, car-drivers and others are 
further examples of entirely or predominantly muscular headaches. 

Simons and Wolff (1946) demonstrated that many chronic post-traumatic 
headaches are of muscular origin; they may be localized to the traumatized 
area or scar, or generalized, but in either case demonstrate the general 
clinical features of muscular headache, which are :— 


(1) Low to moderate intensity, often a feeling of pressure or vague discomfort 
rather than pain. 

(2) Persistence, opposed to the paroxysmal nature of most vascular headaches. 

(3) Clinically detectable spasm and tenderness of the involved muscle masses, 
with aggravation of the headache by firm palpation of these or of ‘trigger points’ 
therein. 


(4) Electromyographic evidence of increased activity in the affected muscles. 
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(5) Relief, perhaps only temporary, following the abolition of spasm with the aid 
of physiotherapy, muscle relaxants such as mephenesin, or infiltration with procaine. 


ARTERIAL HEADACHE 
When a normal person is given an injection of histamine, after a brief 
interval he experiences a throbbing headache lasting a few minutes. This 
histamine headache has been carefully studied by Pickering and Hess (1933) 
and others, and has the following important characteristics: 

(1) It is relieved by lowering the blood pressure in the branches of the internal 
carotid artery (e.g. pressure on the internal or common carotid in the neck); or 
raising the cerebrospinal fluid pressure (e.g. intrathecal injection of fluid, or pressure 
on the internal jugular vein). 

(2) It is aggravated by procedures having the opposite effects (e.g. coughing, 
straining, and withdrawal of cerebrospinal fluid) ; and by shaking or jolting the head. 

(3) The throbbing of the pain is synchronous with the carotid pulse. 

(4) At craniotomy the headache is seen to be accompanied by dilatation and 
increased amplitude of pulsation of the cerebral (but not meningeal nor extracranial) 
arteries. 

(5) The headache is most severe when the blood pressure has returned to near 

normal after its preliminary fall, but the cerebral arteries are still hypotonic and 
dilated. 
These and other observations indicate that the headache is caused by 
stretching of periarterial nerve plexuses of cerebral arteries through excessive 
amplitude of pulsation: or, to put it another way, by the shock of systole 
impinging upon a hypotonic and imperfectly supported arterial wall. 

There is evidence that the headaches of fever, the alcoholic hangover, 
anoxia, concussion, and that produced by vasodilators such as the nitrites, 
are similar in mechanism to the histamine headache; a related variety is 
that which occurs with a sudden lowering of cerebral arterial blood pressure 
from such a cause as the rapid assumption of the upright posture in certain 
predisposed persons (Kunkle, Lund and Maher, 1948; Marmion, 1956). 

Migraine, in contrast to histamine headache, is for the most part a disorder 
of the external carotid system of arteries. The temporal, or sometimes the 
occipital, artery on the affected side can indeed be seen to be dilated and 
pulsating forcibly during an attack, the pain being relieved by partly 
occluding the artery by digital pressure near its origin, or by pressure on 
the external carotid in the neck; but if the attack persists for long the 
arterial wall becomes edematous and these procedures bring little or no 
relief. Intracranial vessels are also involved in migraine, for the aura is 
caused by constriction of cerebral vessels and may be terminated by prompt 
inhalation of amyl nitrite (Shumacher and Wolff, 1941). Moreover, there is 
evidence that in some cases at least intracranial arteries are partly responsible 
for the pain. Ergotamine is a powerful constrictor of branches of the external 
carotid system, and this accounts for its efficacy in relieving the migraine 
headache, as demonstrated by Lennox and von Storch (1935); alone or in 
combination with caffeine it will abort or greatly relieve over 80 per cent. 
of cases. 

Sutherland and Wolff (1940) have shown that the common headache of 
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arterial hypertension (but not that of hypertensive encephalopathy) re- 
sembles migraine in its causation. Many of the so-called ‘atypical facial 
neuralgias’ (Campbell and Lloyd, 1954), including Horton’s histamine 
cephalalgia (Horton, 1940) and Sluder’s ‘lower-half headache’ (Sluder, 
1908), are also nowadays considered to be autonomic and vasomotor dis- 
turbances related to migraine. A large number of common everyday head- 
aches are of arterial origin, both intra- and extra-cranial vessels being 
involved in varying degrees. 

The foregoing types of arterial headache may be considered physiological 
because the arterial changes are brought about by physiological agencies 
and are ephemeral and reversible: in contrast are arterial headaches due to 
irreversible, permanent or progressive changes such as aneurysms, angiomas, 
arteritis and degenerative conditions. It would take too long to discuss these 
here, and the interested reader is referred to standard up-to-date neurological 
textbooks and monographs. 


INTRACRANIAL SPACE-OCCUPYING LESIONS 

In 1913, referring to the headache of cerebral tumour, Auerbach said: 
‘There can be no doubt that it is the pressure [of cerebrospinal fluid] as 
such which produces a powerful irritation of the nerves of the dura mater’. 
Thirty-five years later, Wolff and Wolf (1948), writing on the same topic, 
could say that ‘increased intracranial pressure is neither a prime nor an 
essential factor’. It has in fact been well established that pain occurs only 
when the lesion directly or indirectly causes displacement or distortion of 
the larger blood vessels or other pain-sensitive structures within the skull 
(Ray and Wolff, 1940). This explains why greatly raised intracranial pressure 
can be present without headache, whilst a small tumour or aneurysm causing 
little or no increase in pressure can, nevertheless, give rise to severe head- 
ache. Furthermore, a leak of cerebrospinal fluid (with a decrease in pressure) 
after lumbar puncture can permit a slight but massive displacement of the 
whole of the cranial contents with consequent traction upon their pain- 
sensitive anchorages, causing severe headache. 

These facts also indicate why the site of the pain is often of poor localizing 
value in intracranial tumour, since the structure whose distortion causes 
pain may well be at some distance from the tumour, even in a different 
cranial fossa or on the opposite side; for the distortion may not be due to the 
tumour mass itself, but to edema or ventricular distension caused by inter- 
ference with the circulation of blood or cerebrospinal fluid. Nevertheless, 
Wolff and Wolf (1948) make some helpful generalizations about the localizing 
value of headache in tumour :— 


(1) In the absence of papilleedema, if the headache is unilateral it is likely to be 
on the side of the tumour. 

(2) Pain initially or entirely at the back of the head indicates a posterior fossa 
tumour. 


(3) In the absence of papilledema headache in the front of the head suggests a 
supratentorial tumour. 
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(4) If headache is both frontal and occipital it is of little localizing value. 


(5) The situation of headache in the earlier stages of the history may be of 
localizing value, when in the later stages the headache has become more d:ffuse. 


HEADACHE DUE TO MENINGEAL IRRITATION 

The meninges are sensitive to irritation by infection and by foreign sub- 
stances such as blood and air. Examples of headache from these causes are 
those of meningitis, subarachnoid hemorrhage, and pneumencephalography, 
respectively. It is apt to be severe and accompanied by symptoms and signs 
which are generally recognized as indicative of meningeal irritation: to wit 
photophobia, irritability, restlessness, nuchal muscle spasm and head 
retraction, nausea and vomiting. 


NEURALGIA, NEURITIS AND NEUROGENIC PAIN 
The common neuralgias, such as trigeminal and glossopharyngeal, do not 
give rise to true headache except by provoking secondary muscle spasm. 

Any nerve may be the seat of neuritis from a variety of causes, and neuritis 
of the supraorbital, occipital, and auriculotemporal nerves, for example, 
may cause headache both of itself and through reflex muscle spasm. Infection 
of the posterior root ganglia (and their cranial homologues, especially the 
Gasserian and geniculate ganglia), as in herpes zoster and tabes dorsalis, 
also causes pain of neuritic character; post-herpetic neuralgia in various 
situations about the head is not uncommon in the elderly. 

Pressure upon nerves or roots may cause pain, as in the occipital headache 
that may be caused by orthopedic conditions of the upper cervical spine; 
whilst the divisions of the trigeminal nerve are especially apt to be affected 
by aneurysms and other masses in the neighbourhood of the cavernous sinus. 
A neurofibroma in the course of a nerve of the scalp is an occasional cause 
of headache. 

Disorders of the pain pathways, the spino-thalamic and quinto-thalamic 
tracts and the thalamus, must be mentioned for completeness, but are 
rarely causes of headache. 


HEADACHE OF PSYCHOLOGICAL ORIGIN 
Headache of psychological origin is one of the commonest conditions in 
medicine: it is an almost invariable symptom of anxiety neurosis and tension 
states, it is common in hysteria, depression, and psychopathic personality, 
and also occurs in obsessional states, schizophrenia, and many organic 
dementias. 

Muscular tension headache has already been considered, and may be 
regarded as a by-product of the increased muscle tone that is part of the 
instinctive reaction to danger and stress. Vascular headache of emotional 
origin is probably equally common, but less easily explained, although a 
simple pressor headache may be caused in some persons by the release of 
adrenaline at times of stress. Cannon (1929) showed how emotions such as 











462 THE PRACTITIONER 

fear and rage, acting on autonomic centres in the hypothalamus, prepare 
the body for violent activity—‘fight or flight’—by, amongst other adjust- 
ments, vasomotor changes bringing about redistribution of blood; he also 
observed that ‘if no action succeeds the excitement, and the emotional stress 
... persists, then the bodily changes due to the stress are not a preparatory 




















Mechanism Physiology ———- os 

Direct Pain felt at site of | Pain of pricked finger | Temporal headache in 
noxious stimulus. felt at site of prick. temporal arteritis. 

| Referred Pain referred from site | Pain in the shoulder | Supraorbital headache 
of noxious stimula- in diaphragmatic in internal carotid 
tion to another site pleurisy (both C4). aneurysm (both tri- 
of similar segmental geminal). 
innervation. 

Spread Noxious stimulus | Crush injury of one Toothache in upper 
causes excitation of finger causes pain jaw may spread to 
sensory neurons in in adjacent fingers cause faceache and 
posterior horn with also (cervical and headache (tri- 
‘overflow’ of excita- thoracic segments). geminal). 
tion to other neu- 
rons in same and 
neighbouring seg- 
ments, so that pain 
appears to spread to 
regions innervated | 

| by those neurons. 

| Muscular Noxious stimulus | Pain, tenderness and | Occipital headache in 
causes reflex spasm spasm of loin upper cervical arth- 
of muscles inner- muscles in renal ritis (C2-3). 
vated by involved disease (thoraco- 


segment; persistent lumbar segments). 
spasm causes pain 


and tenderness. 


, 


Neurogenic | Disorders of neural | Neuritis, neuralgia, | Occipital, supra- 
paths and centres tabetic lightning orbital, etc., neu- 
subserving pain sen- pains, thalamic ralgia. 
sation (i.e. nerve, syndrome. 
posterior root and | 
ganglion, posterior 
horn, spino - thala- 
mic tract, thalamus; 
and homologous 
cranial nerve struc- 
tures and con- 
nexions). 
Psychogenic | Pain exists only in ‘Cardiac’ pain in | Some kinds of hys- 
sensorium (i.e. is effort syndrome. terical headache. 


‘suprasegmental’). 











TABLE IJ.—Pain mechanisms and pathways. 


safeguard but may be in themselves profoundly upsetting to the organism 
as a whole’. This is perhaps still the nearest approach we have to an explana- 
tion of the emotional origin of vasomotor headache. 

The types of headache just described are sometimes called physiogenic 
in contrast to the strictly psychogenic headache, in which the pain exists 
only in the sensorium and has no physical basis at the periphery. This sort 
of headache is far less common than is often supposed, even in hysteria. 
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Indeed, Weiss and English (1949) go so far as to say that ‘in the last analysis, 
no headache is imaginary: emotions are quite capable of producing true 
headache, by their repercussions in the muscles or vessels from which the 
painful sensations arise’. Clinical experience suggests that truly psychogenic 
headache often co-exists with physiogenic, emphasizing and exaggerating it 
—constituting, one might almost say, the familiar ‘overlay’. 


PAIN MECHANISMS IN HEADACHE 

We have now considered briefly the mechanisms by which pain in headache 
may be produced: these are summarized in Table II. It must be clear that 
by far the most important sites of origin of the pain are the arteries and the 
muscles; the latter must especially be emphasized, not only for their 
importance as prime causes of headaches, but for their ubiquitous presence 
as causes of intensification, spread and prolongation of pain by reflex spasm. 
A great many headaches from all causes have an important muscular com- 
ponent which may obscure the real origin. Moreover, even when the under- 
lying primary headache is resistant to treatment, a useful degree of 
symptomatic relief may be obtained by treating the muscular component by 
relatively simple physical measures. 

It will be understood that pain may be felt in situations other than its site 
of origin, or may appear to spread peripherally from that site, for several 
reasons: to wit, segmental reference, central spread, and reflex muscle 
spasm. The neurology of the head is exceedingly complex, and the interplay 
of these mechanisms is all too often bewildering as well as fascinating in its 
infinite variety. 


HEADACHE DUE TO DISORDERS OF EXTRACRANIAL 
STRUCTURES 
It would take too long to describe in detail the parts played by the eyes, 
orbital contents, nose, sinuses, pharynx, jaws, teeth, ears, skull, cervical 
spine, and soft tissues of the head and neck in the etiology of headache, but 
a few words may be said to amplify the general principles already discussed. 
The sensory innervation of the eyes and orbits is by the trigeminal nerves, 
and pain arising in them is either felt locally or spread or referred in the 
trigeminal area, especially in the territory of the first division. Muscular 
spasm and pain are prominent features of ocular disorders, the affected 
muscles being the obvious ones (the frowning muscles—orbicularis oculis, 
procerus, frontalis—and the extrinsic and intrinsic ocular muscles), and the 
less obvious nuchal muscles. The last are involved because the eyes are 
closely linked with the complex neurological mechanisms for the main- 
tenance of posture, and the extrinsic ocular muscles have close connexions 
with the neck muscles via the posterior longitudinal bundle. The whole 
interesting topic of the relation of eyestrain and ocular disease to headache 
is admirably set forth by Duke-Elder (1949). 
The nose and sinuses also lie for the most part in the trigeminal area, 
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and pain arising therein is usually referred to the front half of the head, 
although disease of the sphenoid and posterior ethmoid sinuses may cause 
vertical, occipital and nuchal pain. Sinus pain tends to be remarkably 
constant in its time-relationships, recurring and passing off punctually the 
same time every day in a given patient. It may be said, in passing, that 
sinusitis is greatly overrated as a cause of headache. In contrast, dental 
disease is apt to be underrated: malocclusion (Costen, 1936) and many other 
disorders may be responsible for puzzling temporal headache, probably from 
spasm of the temporalis muscle. 

The sensory innervation of the ears is complex, involving the Vth, VIIth, 
IXth and Xth cranial nerves, so that the possible area of pain reference is 
wide; nevertheless, pain arising in the ear is most often felt simply as 
earache, with or without headache from spread or pain or muscle spasm. 
Mastoid pain may arise from local disease such as mastoiditis, from a lesion 
in the cerebello-pontine angle (e.g. an acoustic neuroma) or posterior fossa, 
and also from spasm of the upper part of the sternomastoid muscle, most 
often caused by adjacent lymphadenitis. 

Disorders of the cervical spine and neck musculature are common causes 
of headache, especially occipital and nuchal; the pain may spread forward 
to the vertex, temples and forehead, or may extend down the back or out to 
the shoulder. 


CONCLUSION 

I have described briefly the anatomical and physiological basis of headache, 
the immediate means by which pain is caused and perceived, so far as they 
are understood. This may usefully and accurately be called the proximate 
cause of headache; it is only part of the story, for there is always an ultimate 
cause as well. For instance, the proximate cause of a ‘hangover’ headache is 
cranial arterial pulsation, the ultimate cause over-indulgence the previous 
night; the proximate cause of headache in a case of intracranial tumour is 
traction upon pain-sensitive structures, the ultimate cause the growth itself; 
the proximate cause of a muscular tension headache is persistently increased 
muscle tone, the ultimate cause emotional tension. And so on. The ultimate 
cause must always be the diagnostic goal, for only when it is identified and 
put to rights is it permissible to speak of cure. A knowledge of proximate 
causes, however, and the part they play helps materially in the search for 
ultimate causes, provides a rationale for symptomatic treatment when the 
ultimate cause is inaccessible to diagnosis or refractory to treatment, and 
renders the whole subject more coherent and comprehensible. 

The link between ultimate and proximate causes in the realm of psycho- 
somatic disorder (which embraces the vast majority of headaches) is obscure, 
despite researches and conjectures by an army of workers on the relation 
of stress to disease (Wolff, 1953). We know that a certain person has periodic 
vasomotor headaches of a type we call migrainous, and we therefore say that 
he has a ‘migrainous diathesis’: knowing this, we can forecast that if he is 
subjected to certain strains and stresses he will have more frequent and 
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more severe headaches. But why does he have headache at all, when in 
similar circumstances another person might have dyspepsia, another neuro- 
dermatitis, and another hypertension? We can give no better reply to this 
question than Kessel (1930) did twenty-five years ago: that in a given 
individual a definite reaction picture develops in response to a given emotion. 
But this is merely talking in a circle. 

There is much therefore to be learned about headache; yet if the light 
shed by recent clinical and experimental studies has not dispersed the dark- 
ness, it has at least enabled us to discern a coherent pattern in the scheme 
of things which we cannot afford to ignore, for the reasons given by the late 
Professor Ryle in the quotation at the beginning of this article. 
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THE VALUE OF 
EFLECTRO-CONVULSIVE THERAPY 
IN THE NEUROSES 


By T. L. PILKINGTON, M.R.C.S., L.R.C.P., D.P.M. 
Assistant Psychiatrist, City General Hospital, Sheffield 


ELECTRO-CONVULSIVE therapy (E.C.T.) is the most extensively used method 
today in the treatment of mental disorders, and it has application over a 
wide range of conditions. Although it is primarily used in the affective 
psychoses, it is also often employed in the treatment of the neuroses, and, in 
general practice, conditions such as the milder melancholias and schizoid 
personalities may be conveniently grouped with the true psychoneuroses 
(e.g. anxiety states, hysterias, obsessive-compulsive conditions). These form 
a high proportion of the mental disorders seen and treated outside a mental 
hospital, and it is the purpose of this article to determine the long-term 
effect of E.C.T. in these conditions, and to evaluate some factors of prog- 
nostic importance. 


SCOPE OF INVESTIGATION 
The material was taken from the neurosis unit in a general hospital, where | 
both inpatients and outpatients are treated. One hundred unselected 
patients, who had been treated with E.C.T. by the same investigator, were 
written to after two to four years had elapsed since treatment. They were 
asked to re-attend for interview, but those who could not attend were 
requested to return a questionnaire which asked whether the patient’s nerves 
were now well, if there had been any relapses since treatment, if the patient 
was working, whether their own doctor was still being attended for nerves; 
in addition, there was a space for further remarks. Eventually, 77 replies 
were received, and, of these, 28 attended for personal interview. 

Of the total, 34 (44.2 per cent.) were males and 43 (55.8 per cent.) were 
females. In general, the ages ranged from twenty to sixty years, only three 
being below twenty years (16, 17 and 18 years) and two over sixty years 
(both 61 years). Nineteen (24.7 per cent.) were treated as outpatients and 
58 (75.3 per cent.) as inpatients, and an average of just over three years had 
elapsed between treatment and subsequent reassessment. 


RESULTS 
Fifty-seven, 74.1 per cent. of the total, were found to have remained quite 
fit (‘recovered’ group) and the remaining twenty (26 per cent.), who still had 
nervous symptoms, were therefore classed as ‘failures’ from the treatment 
point of view. It should be noted, however, that 13 (65 per cent.) of these 
‘failures’ were working. 
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Immediately following treatment, the following effects had been noted :— 
In the ‘recovered’ group, 
32 (56.1 per cent.) were discharged as ‘recovered’ 
14 (24.6 per cent.) were discharged as ‘improved’ 
11 (19.3 per cent.) showed no immediate change. 
In the ‘failure’ group, 
Five (25 per cent.) were discharged as ‘recovered’ 
Six (30 per cent.) were discharged as ‘improved’ 
Nine (45 per cent.) showed no immediate change. 

Fifty (65 per cent.) of the total no longer attended their own doctor, and 
of the remaining 27 who did, many only continued a sedative or placebo 
habit. Nineteen (95 per cent.) of the ‘failure’ group, compared with 40 
(70 per cent.) of the ‘recovered’ group, were treated as inpatients. 

The 20 ‘failures’ (26 per cent.) were then compared with the 57 ‘recoveries’ 
(74 per cent.) from various standpoints, and the results are summarized 
in table I. 





























‘Recoveries’ ‘Failures’ 
Evidence of previous mental breakdown or familial 
mental instability. . a a Ee us 49.4% 60% 
Duration of symptoms :— 
Less than 3 months ‘¥ - ji ss 7.8% 5% 
Between 3 and 12 months “ Pb i 32.5% 30% 
Over 12 months .. y ace ie Ay: 59-7% 65% 
Diagnoses :-— 
Anxiety states Rf =* 39% 45% 
Predominantly depressive states ne F 23.4% 15% 
Schizoids .. oe = < 15.6% 15% 
Hysterical conditions oe ne 2 af 11.7% 10% 
Psychopaths ss ad fa F a 3-9% 10% 
Obsessional neuroses S ee ~ oa 2.6% 5% 
Miscellaneous... me Re Y = 3-9% 
Average number of E.C.T.s per patient .. m3 4-4 4.05 








Tas.e I.—Comparison of findings in patients who showed a lasting response to electro- 
convulsive therapy and in those who did not. 


DISCUSSION 
Before drawing any conclusions from these figures, there are other factors 
to be borne in mind. Many neurotics may be improved by any form cf 
enthusiastic medical approach, particularly if it involves admission to hos- 
pital. The fact that 95 per cent. of the ‘failures’, compared with 70 per 
cent. of the ‘recoveries’, were treated as inpatients, however, suggests that the 
hospital regime alone did not contribute materially to recovery. From the 
point of view of the direct effect of treatment, it will be seen that 80 per 
cent. of the ‘recoveries’ showed an immediate response, as also did 55 per 
cent. of the ‘failures’. Thus, over half of the ‘failures’ showed a transitory 
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improvement, which might have engendered undue optimism for the treat- 
ment had they not been assessed after an appreciable interval. On the other 
hand, 20 per cent. of the ‘recoveries’ showed no immediate response, so their 
subsequent improvement must have been due either to a delayed response 
to treatment (an effect which is well known) or, in some cases, to the influence 
of other factors. Sixty per cent. of the ‘failures’ showed evidence of con- 
stitutional instability, but this was also appreciable (nearly 50 per cent.) in 
those who remained well after approximately three years. When the duration 
of symptoms is examined, there is no material difference between the two 
groups, and it is significant that even in the recovered groups nearly 60 
per cent. had had symptoms previously lasting over twelve months. 


Although this does not fully support the opinions of several authorities 
upon the adverse effects of constitutional factors, and the long duration of 
symptoms before treatment, quoted by Monro and Conitzer (1950), it will 
be observed that these factors were present in a high proportion of the 
original total group and hence may appear to be excessively represented in 
the ‘recovered’ group. 


In considering the effects in the different diagnoses, the important 
question is raised as to whether many of them were really primary emotional 
disorders. Against this, apart from their presenting symptomatology, is the 
predominance of the long duration of symptoms, which is unusual in affec- 
tive syndromes. In discussing the effect of E.C.T. on the depressive states 
Karagulla (1950) claimed that approximately 30 per cent. had to be re- 
admitted within two to five years of being discharged ‘recovered’ or ‘im- 
proved’ after E.C.T., and suggested that this was not substantially different 
from that of a control group who did not have E.C.T. Although her statistical 
inferences were subsequently criticized by Slater (1951), it is probable that a 
proportion of our ‘recoveries’ would have occurred without treatment, albeit 
more slowly. It is significant, however, that several of our patients spon- 
taneously remarked subsequently that the treatment marked ‘the turning 
point’ or that they had ‘never felt better than in the years following 
treatment’. 


It will be seen that the anxiety states, schizoids and hysterics are repre- 
sented by approximately equal percentages in our two groups, and it may be 
assumed that in the ‘recovered’ group the depressive component was more 
marked. As Sargant (1951) states: ‘I have never seen good results from 
E.C.T. in anxiety states, obsessional neurosis or hysteria, unless there was a 
depressive component, and, even then, results are not comparable to those 
achieved in the retarded depressions’. Our predominantly depressed states, 
although representing 23 per cent. of the ‘recoveries’, also comprised 15 
per cent. of the ‘failures’, but, as our ‘failures’ were assessed after a prolonged 
period, it is likely that this formed a high proportion of our 55 per cent. 
‘failures’ who showed a good immediate response, and who subsequently 
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relapsed. Our psychopathic and obsessional groups showed the greatest 
resistance to treatment. 


CONCLUSIONS 

In general, there appears to be a place for E.C.T. in the treatment of the 
neuroses, and it seems to have a lasting effect upon a proportion of cases. 
It shows little specificity upon the various diagnoses, although its effect is 
probably mainly upon the depressive components. In practice, however, it 
promotes rapid alleviation and sustained improvement in a variety of non- 
psychotic mental disorders. Psychopathic and obsessional personalities have 
the poorest prognosis, but the long duration of symptoms before treatment, 
or the presence of marked constitutional factors, does not necessarily pre- 
clude a lasting response. 


SUMMARY 
The results of a follow-up survey of 77 psychoneurotic patients two to four 
years after treatment by electro-convulsive therapy at the neurosis centre of 
a general hospital are discussed, and the sustained effect and prognostic 
implications are assessed. 

Approximately 70 per cent. of the patients are shown to have remained 
well; 60 per cent. of these had previously had mental symptoms of more 
than twelve months’ duration. 

Twenty per cent. of the recovered patients showed a delayed response 
and, as g5 per cent. of the ‘failure’ group were treated as inpatients, factors 
other than the effect of E.C.T. do not appear to have influenced the results. 

Psychopathic and obsessional conditions showed the greatest resistance to 
treatment, but otherwise there was little difference in the effect upon the 
different diagnoses. 


I wish to thank Dr. M. Jeffrey, consultant psychiatrist to the City General 
Hospital, Sheffield, for his help and facilities in the preparation of this article. 
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THE OBSTETRIC EMERGENCY 
SERVICE 


‘THE FLYING SQUAD’ 


By H. HARVEY EVERS, M.S.,.F.R.C.S., F.R.C.O.G. 


Professor of Obstetrics and Gynecology, University of Durham; Gynecologist, Royal 
Victoria Infirmary, Newcastle upon Tyne; Obstetrician, Princess Mary Maternity 
Hospital, Newcastle upon Tyne 


THE coming-of-age of the Newcastle ‘flying squad’, which answered its 
first call on October 15, 1935, provides an opportunity for reviewing the 
development of the obstetric emergency service and its contributions to 
obstetrics. At a reception, given by the board of governors of the United 
Newcastle upon Tyne hospitals on February 21, it was reported that the 
Newcastle flying squad has responded to no less than 1,377 urgent calls. 
From its inception the number of calls annually increased steadily until 
1939, when there were 48. There was then a slight decrease during the war 
years, but during the last ten years there has been a rapid increase until, in 
1955, a peak of 146 calls was reached. At the coming-of-age celebrations 
tribute was paid to the pioneer work of Emeritus-Professor Farquhar 
Murray who was largely responsible for the inauguration of the flying squad. 


ORIGIN AND DEVELOPMENT 

It was realized in 1935 that, whilst some fatalivies arose from failure to 
refer complicated cases to hospital, a certain number of women lost their 
lives as the result of their transportation. This was especially true of patients 
with the third-stage complications of hemorrhage, retained placenta and 
shock, and it was to this group that the Service was primarily directed. 

‘Flying squads’ are now based on no less than 172 maternity hospitals or 
units in England and Wales. During the last three months reviewed by the 
Ministry of Health (April 1 to June 30, 1956) these squads were called on 713 
occasions. This implies over 2,800 calls per annum, or, expressed in another 
way, to 10 of every thousand domiciliary deliveries. Although third-stage 
complications continue to comprise some 75 to 80 per cent. of the calls, it is 
pleasing to note that other important uses of the service are steadily un- 
folding. Abortion, antepartum hemorrhage, eclampsia, prolonged labour, 
undiagnosed malpresentations, multiple pregnancies, prolapse of the cord 
and acute inversion of the uterus are recent examples. Whilst full use of the 
service is to be encouraged, few obstetricians will deny that more careful 
selection of patients for domiciliary delivery would effect a material reduction 
in the strain on the personnel of the squads. Twins, grandmultipare, and 
women with a previous history of third-stage complications should not be 


April 1957. Vol. 178 (470) 





THE OBSTETRIC EMERGENCY SERVICE 471 


booked for home confinement, for these cases make a considerable contribu- 
tion to the avoidable causes of maternal death. 


PERSONNEL 

It is felt that the practitioner and his patient are entitled to the services 
of an experienced obstetrician, and this has always been the practice in 
Newcastle. In general it is being adopted by other squads throughout the 
country. By the same token we expect the practitioner to be present and to 
remain throughout the emergency. More recently a consultant anzsthetist 
has been included, and his assistance has proved invaluable. Originally the 
District Sister was a member of the team, but since the virtual disappearance 
of the ‘Extern Maternity’, one or other of the senior sisters in the antenatal 
department has been responsible for the maintenance of the equipment and 
invariably accompanies the squad. Her intimate knowledge of the equipment 
and wide experience in converting the most unpromising environment into 
an adequate labour room are of great value to the service. 


TRANSPORT AND EQUIPMENT 
Owing to the considerable distances to be covered (up to 60 miles) by the 
Newcastle squad, it has always proved more expeditious for the consultants 
to collect the Sister and the equipment at the hospital. To avoid possible 
delay, the anzsthetist travels in his own car. This arrangement works well, 
as all the consultants live within a short distance of the hospital, and it is 
extremely rare for the patient to be moved to hospital. The equipment is 


comprehensive and quite adequate to carry out all treatment—even Cesarean 
section, but this has only been performed in exceptionally urgent circum- 
stances where the squad was called to a small remote maternity unit. A 
similar plan has been adopted by about half of the squads throughout the 
country, but many other types of transport prove more convenient in certain 
areas, as, for instance, a hospital car, staff car, an ambulance, or a taxi. 
Squads operating in very restricted areas advocate simple resuscitation and 
rapid transfer to hospital by ambulance, but we have never regarded this 
as the proper role for such a service. 


ORGANIZATION 
In-coming telephone calls are switched direct to the labour room, where a 
senior sister is always available. The words ‘flying squad’ secure priority. 
Sister then informs the antenatal Sister on duty and calls the obstetrician and 
the anesthetist. Great care is taken to record accurately the name and full 
address of the patient, the nature of the emergency, the Rh factor, and the 
blood group of the patient. The caller is further requested to station at an 
agreed point near the house a guide, equipped during darkness with a 
white towel or a large handkerchief for identification. This internal organiza- 
tion is vital to speedy service, and every effort should be made to perfect 
it by the cooperation of telephone operator, porter, resident doctors and 
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Sisters. Direct line from exchange to labour room has been suggested. 
The Winchester group has adopted a system of squared maps with reference 
numbers by which the practitioner can arrange the precise point for the 
guide to meet the squad. 


SUBSIDIARY EMERGENCY EQUIPMENT 
Although the country is reasonably well served by obstetric emergency 
services, long distances, resulting in inevitable delays, have to be covered 
in some regions. The number of squads might be increased, but difficulties 
of competent staffing must be remembered. Consequently the alternative 
suggestion of emergency equipment decentralized to doctors, district mid- 
wives, cottage hospitals or maternity homes has been made—and actually 
implemented in the Winchester group. This will provide for transfusion 
while the ‘flying squad’ is en route. To distribute Group O Rh-negative 
blood with such equipment would be wasteful, and the view of our blood 
transfusion service is that plasma substitutes predispose to dangerous 
afibrinogenemia. We have therefore been advised to revert to ‘small pool’ 
plasma. Ergometrine, 0.5 mg., should be given intravenously, and methyl- 
amphetamine may be administered in some cases. The shocked patient 
should be kept warm but not overheated, and given only minimal sips of 
fluid in view of the impending anesthesia. On no account should manual 
removal of the placenta be attempted until shock has been combated—and 
the grave danger of transporting a patient to hospital with the placenta im 


utero, even in the absence of bleeding, must be fully appreciated. 


THE IMPORTANCE OF THE SERVICE 

With the tremendous reduction in puerperal sepsis, the commonest causes of 
maternal mortality and morbidity are the ‘toxzmias’ and the ‘hemorrhages’. 
Improved methods and routine of antenatal care with more careful selection 
of cases for hospital can still effect further reductions. Early diagnosis and 
treatment of anemia, the early detection of pre-eclampsia and hypertension, 
fuller investigation of the ‘high head’ in relation to placenta previa before 
bleeding, immediate hospitalization (without internal examination) of every 
case of bleeding, however slight—all these will make their contribution. So 
long as domiciliary delivery continues, however, there will be need for an 
efficient ‘flying squad’ service. As the midwife alone attends many of these 
patients, she must be permitted to summon the service herself in extreme 
emergency when she is unable to obtain immediate help from the patient’s 
practitioner. 

In order that full advantage may be taken of the service, executive councils 
and medical officers of health should circulate to practitioners and domiciliary 
midwives, at regular intervals, information on the location and the method 
of summoning of ‘flying squads’ in their areas, 





PROBLEMS IN THE HOME NURSING 
AND CARE OF 
ELDERLY PEOPLE TODAY 


By Miss E. J. MERRY, S.R.N., S.C.M. 
General Superintendent, Queen's Institute of District Nursing 


Dr. Kitching’s article in the February issue of The Practitioner (p. 234) 
brings out afresh the increasing problem of elderly people. He talks of the 
‘disgraceful neglect of the aged sick’ and the solution he puts forward is 
for a new group of women to attend them, who would be part-time ‘district 
assistant nurses’. The leading article in the same journal (p. 143) comments 
that it is becoming increasingly difficult to be ill at home simply because 
there is no-one to nurse the patient in his/her own home. This statement 
may be intended to mean that there are nowadays few relatives at home, or 
that there are insufficient district nurses. 


DISTRICT NURSES 

District nurses are of course employed by every local health authority in 
Great Britain; in fact the number employed is greater than ever before, 
and the Report of the Ministry of Health (Part I), states that at December 31, 
1955, in England and Wales, 9,884 were so employed, compared with 9,642 
in 1954. The majority of the nurses are State registered, both Queen’s and 
non-Queen’s district nurses, but some (probably 10 per cent. of the total) 
are State-enrolled assistant nurses. They nurse patients of all ages, in- 
cluding a large number of the elderly sick patients who are under the care 
of a doctor and are in need of special nursing treatment or of general care, 
often visiting those who are very ill once or twice daily. 

The Ministry of Health Report (Part I) for 1955 also states that over 
50 per cent. of the district nurses’ visits were paid to people over 65 years 
of age. Such visits were to give injections and for dressings, general care, 
rehabilitation and supervision of patients’ physical and mental well-being 
and whatever attention is ordered or needed during visits of an hour or 
less which district nurses give. Each district nurse probably makes 10 to 
15 visits daily, and it is unlikely that the gooo nurses could do more than 
they are now doing. 

It seems that in areas where recruitment is good there is no shortage of 
district nurses and all calls which come from the general practitioner, the 
hospital or the health department can be met by the nurse. In well-served 
areas, where there is also an adequate supply of home helps as well as help 
from members of voluntary organizations—British Red Cross Society, St. 
John Ambulance Brigade, Women’s Voluntary Services, National Old 
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People’s Welfare Committees—for providing nursing aids, invalid meals, 
night sitters-up, laundry services, no such neglect of elderly patients appears 
to exist. In urban areas with adequate services, there is usually one district 
nurse undertaking general nursing duties to every 5000 population, and in 
well-served rural areas, where the district nurse undertakes general nursing 
duties, and the small amount of domiciliary midwifery—say 14 to 20 cases 
per annum—there is one district nurse-midwife to every 2000 to 3000 
population. It would seem that all patients living in these areas should be 
adequately nursed. There are, however, badly served areas which have too 
few nurses appointed, and if sufficient State-registered or State-enrolled 
assistant nurses are not provided, or allowed for in the agreed establish- 
ment, then it is surely the responsibility of the local health authorities to 
agree to adequate establishments and by all possible means to endeavour 
to obtain staff. 


‘DISTRICT ASSISTANT NURSES’ 

Dr. Kitching, however, appeals for a body of ‘district assistant nurses’ with 
duties which are not at present possible, and some which seem inappro- 
priate, for district nurses to undertake. For elderly patients, he wants 
women who will sleep in the patient’s home in emergencies, or sit up all 
night, or attend at a certain time each day so that patients can be washed 
and dressed punctually. These women would undertake those services and 
kindnesses which would be of great comfort and of curative value to 
patients, and when required to do so, they should be able to perform last 
offices. He suggests that such helpers would need very little training. 

All district nurses will share Dr. Kitching’s concern to provide such a 
useful addition to the services already available, which would undoubtedly 
be of great help to patients they are attending, and to many others who are 
not referred to them by doctors because there is no actual nursing treat- 
ment required. Such service would be a boon to general practitioners and 
would enable them to keep their patients in their own homes. It would also 
allow many individuals the blessing of remaining at home which the large 
majority long for, even in terminal illness. 

It is likely that it would cost the State less to have a patient nursed in 
his/her own home, attended by the visiting district nurse, with this addi- 
tional helper, part- or even full-time, than it would cost to maintain him or her 
in hospital at a cost of {12 to £15 a week. 

But is there such a new band of women available to become ‘district 
assistant nurses’ working either full- or part-time? Conscription of women 
to undertake nursing is beyond serious consideration for work, particularly 
among the elderly, which demands a degree of compassion and a sincere 
desire to care for others. It seems to me extremely doubtful that such per- 
sonnel can be found, as most women are already gainfully employed in full- 
or part-time jobs in other fields such as in factories, shops, and offices, as 
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well as in part-time nursing. It would seem that such womanpower does 
not exist, and the only solutions seem to be to widen the duties of home 
helps and to use more extensively the services of the nursing aids of the 
St. John Ambulance Brigade and of the British Red Cross Society. 


ASSISTANTS TO DISTRICT NURSES 

Home helps undertake all types of domestic work and do not normally 
undertake any nursing or the duties Dr. Kitching pleads for, such as last 
offices, sleeping in the house and other small kindnesses which a near 
relative would do. There would seem no reason, however, if they are the 
right type of individuals, why the duties of home helps should not be 
widened, especially if they worked as assistants to district nurses, who 
could teach them such duties as last offices. An increase in their numbers 
to help district nurses more than they do at present may be necessary. 
(The Ministry of Health Report (Part I) for 1955 states that 153,439 old 
people received services from home helps in 1955, compared with 134,571 
old people in 1954.) 

Voluntary nursing aids of the Red Cross and St. John organizations do 
give considerable help to district nurses in some areas, chiefly on Sundays 
and in their own spare time. If their use were encouraged, it is likely that 
they could be extensively used for the various services which Dr. Kitching 
mentions by actually assisting district nurses in simple nursing duties, and 
undertaking last offices for which they have had training. Although members 
of voluntary organizations, they are allowed to accept financial help in 
regard to meals and other expenses, and, for example, can receive tos. 6d. 
a night when sitting-up with a patient. If not wearing uniform, they are 
permitted to accept an appropriate salary as helpers, which may be similar 
to the recognized scales for home helps. 

From every angle, it seems desirable that elderly people should, so far 
as possible, be allowed to remain at home when they become sick or en- 
feebled, but there will still be a proportion of patients for whom a hospital 
bed is the only humanitarian solution. District nurses know of many such 
patients for whom no beds can be found and they do their best to attend 
them twice, and occasionally three times a day, but they give harrowing 
accounts of tragic cases they have nursed: aged and bedsore, gangrenous 
diabetics, blind persons, hemiplegics who fall out of bed, neglected recluses 
in dirty homes, and, most sad of all, lonely ill people whose relatives do 
not visit them. 

Recently a Bill was introduced in Parliament by Mr. McLeavy, the 
Member for Bradford East, which seeks to coordinate the voluntary and 
public services for the welfare of old people. It will empower local authorities 
to make schemes to provide old people with meals, recreational and other 
services. At present they are only able to make grants to voluntary organiza- 
tions in certain areas and the scope of some voluntary bodies is very limited. 
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In the House of Lords recently, Lord Amulree called attention to the 
case of old people, of whom a substantial minority are on the border between 
health and sickness, neither fit enough to look after themselves, nor yet sick 
enough to need hospital care. In the ensuing discussion, the Earl of Home 
thought that the root of the trouble was the lack of personnel to look after 
these old people in their own homes. He asked for better cooperation be- 
tween hospital and welfare authorities and said that no Government or Act 
of Parliament could compel cooperation but, if common sense were applied, 
great improvements could be made. Lord Cottesloe said in the same debate 
that what was needed was not such a tidy theoretical solution, but a real 
understanding and knowledge of the problems and needs of individual old 
people. 

District nurses realize that often the chief cause of unhappiness in the 
elderly is loneliness, and the feeling that their usefulness has gone and 
no-one wants their help. Relatives, friends or welfare schemes could do a 
great deal more to overcome this by providing some useful occupations 
which they could manage to undertake. 

The wide concern expressed by politicians, doctors and district nurses 
shows that this neglect of old people is a very real problem in certain parts 
of the country and is likely to increase now that people live longer. It is 
sad to think that the wonders of medical science in prolonging life by ten 
to fifteen years may not always prove to be a boon. 


FAMILY RESPONSIBILITY 

It is saddest of all to think that the family’s responsibility to care for the 
weaker members, the grandparents, the lonely aunt and even the parents, 
has almost disappeared. Some of our oriental non-Christian peoples put us 
to shame over this. Can it be that the National Health Service and all the 
provisions made by the Welfare State are largely responsible for bringing 
about this state of affairs? It seems that daughters and young wives would 
rather go out to work and earn, whether or not they really need the money, 
than stay in the home and undertake the much harder task of looking after 
those who need their tender care: their young children and their old people. 
Could any publicity campaign or religious revival ever recover this sense of 
family responsibility? If it could, it would relieve many problems of physical 
and especially of mental suffering, because all the nursing and care given 
by nurses and their auxiliary helpers to elderly people in their own homes, 
can never really give them the comfort and security that come from knowing 
that they are wanted and cherished by their own people. 





GENERAL PRACTITIONERS’ FORUM 
PRIMARY TUBERCULOSIS OF THE INTESTINE 


By M. H. FRIDJOHN, M.D. 
Kingston-on- Thames, Surrey 


AND FREY R. ELLIS, M.D. 
Pathologist, Kingston Hospital 


Primary ileo-cecal tuberculosis in adults is a very rare condition. Crohn 
and Jarvis (1940) found eight cases in 4,800 necropsies at Mount Sinai 
Hospital between 1926 and 1938, whilst Wolfson (1938) met only three 
cases in 9,100 necropsies between 1925 and 1931. Bockus, Tumen and 
Kornbloom (1940), after an extensive review of the literature, reported 
two cases. Horn, Dockerty and Pemberton (1950), in a review of ileo-cecal 
tuberculosis, emphasized the difficulty in distinguishing the condition from 
non-specific regional tuberculosis, whilst Butler (1953) is of the opinion 
that a large number of cases of so-called ileo-caecal tuberculosis were prob- 
ably Crohn’s disease, as evidenced by a series of cases observed between 
1937-52. Ukil (1942) analysed 1000 cases of intestinal tuberculosis and 
found g per cent. to be primary in origin. 

In ileo-cecal tuberculosis the gastro-intestinal symptoms commonly 
consist of abdominal pain, nausea, vomiting, anorexia, discomfort after 
meals, diarrhoea or constipation. Sometimes few of these symptoms may be 


present. In addition there may be loss of weight, fever, weakness, night 
sweats and psychotic disturbances. As these symptoms may simulate so 
many other disorders extensive investigation may be necessary to establish 
a diagnosis. 


CASE REPORT 


Mrs. S., aged 56 years, was seen by one of us (M.H.F.) on Dec. 12, 1954, when she 
complained of lassitude and loss of weight in the preceding four months. She had 
become extremely depressed. She stated that she had lost her appetite and on 
occasions suffered from nausea but did not vomit. She had never suffered from 
abdominal pain. She was constipated and the bowels only acted properly when she 
took purgatives. There was no history of diarrhcea or of the presence of blood or 
slime. There were no urinary symptoms. She had no cough. She had lived in India 
for about twenty years and had only returned to this country a year ago. She had 
never contracted any tropical disease. Apart from hysterectomy for a fibroid uterus 
in 1938 her previous history was uneventful. 

On examination she appeared a frail middle-aged woman whose height was 
5 feet 7 inches (170 cm.) and weight was 8 stone 2 pounds (52 kg.). She stated that 
she had weighed over 11 stone (70 kg.) in the previous September. She was afebrile 
and the pulse was 86 per minute. The conjunctive were pale. She was edentulous 
and the tongue was clean. The thyroid gland did not appear enlarged. There was no 
evidence of lymphadenopathy, and there was no cedema of the lower extremities. 
No abnormality was detected in the respiratory or cardiovascular systems. The blood 
pressure was 140/90 mm. Hg. Palpation of the abdomen and pelvic examination 
revealed no abnormality apart from the absence of the uterus. 
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A provisional diagnosis of carcinoma of the bowel or of the stomach was con- 
sidered and arrangements were made for her to be investigated in hospital. 

Ten days later she was seen again at her home. Her husband stated that for about 
a week she had been running a temperature of 100° F. (37.8° C.) at night, the morning 
temperature being normal. The depression was now more severe. She was still 
constipated. The clinical findings were similar to those found originally. 

Two days later she was removed to hospital where the following investigations 
were performed :— 

Blood count: R.B.C. 4,200,000 per c.mm. Haemoglobin 82 per cent. C.I. 0.97. 
W.B.C. 6000 per c.mm. Polymorphs 65 per cent. Lymphocytes 30 per cent. Mono- 
cytes 4 per cent. Eosinophils 1 per cent. 

Erythrocyte sedimentation rate: 20 mm. in first hour. 

X-ray of chest: No abnormality detected. 

Barium enema: Small diverticula of the colon. 

Barium meal: Negative. 

Intravenous pyelogram: Negative. 

Urine: A few pus cells. No red cells. Very faint trace of albumin. No tubercle 
bacilli found on culture. 

Feces: Shigella sonnei, shige and flexneri—negative. 

Blood: Culture: No growth after prolonged incubation. Total protein 5.5 g. per 
cent.: albumin 2.7 g. per cent., glo- 
bulin 2.8 g. per cent. Electrophoresis 
confirmed diminished albumin and 
showed marked emphasis of alpha 
globulins and a moderate increase in 
gamma globulins—suggestive of tissue 
necrosis connected with neoplasm or 
abscess. B. paratyphosus B. (H) posi- 
tive to a titre 1/20. No agglutination 
with B. typhosus (H and O), B. 
paratyphosus B. (O). Wassermann and 
Kahn reactions negative. Comple- 
ment fixation tests for influenza A and 
B, psittacosis and Q fever negative at 
1/4. Strep. M.G. agglutination neg- 
ative at 1/20.' 

While in hospital the temperature 
became remittent, the maximum being 
103° F. (39.4° C.) in the evening. 

Penicillin, 1 mega unit twice daily for 

five days, had no effect on the temper- 

ature, whilst 1 gramme of strepto- 

mycin three times daily for one week 

did reduce the evening temperature 

to 100° F. (37.8° C.). She was seen by 

a consulting surgeon who confirmed 

the diagnosis of carcinoma and con- = : . ? 
sidered laparotomy was unjustified in _ F16- 1.—Ileo-caecal junction showing tubercles. 
view of her poor condition. After a 

fortnight she weighed only 6 stone 7 pounds (41 kg.). She had become progressively 
weaker and her hemoglobin was 40 per cent. Acute depressive melancholia was well 
marked. A week before her death she developed diarrhea and incontinence of 
feces. Her condition deteriorated rapidly and she died four weeks after admission. 
_ Post-mortem examination revealed the presence of numerous yellowish nodules 
in the distal two feet (60 cm.) of the small intestine. The nodules were in clusters 
and associated with localized thickening of the gut wall. No ulceration of the mucosa 
was present. The lesions were suggestive of either Crohn’s disease, tuberculosis or 
carcinomatosis (fig 1). Sections of these nodules revealed the presence of character- 


istic giant cells, and tubercle bacilli were seen in one specimen. No abnormality 
was found in any other organs. 
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DISCUSSION 

It would appear that this patient must have contracted intestinal tubercu- 
losis from drinking infected milk, probably in India. During the first few 
months of the illness the disease manifested itself by lassitude, anorexia, 
nausea, constipation, and loss of weight. Abdominal pain was never 
present, and diarrhea only developed a week before death. Acute depression 
was a well-marked feature of the case. The toxemia was most severe in 
view of the limited extent of the lesions found at post-mortem examination. 

The diagnosis of carcinoma of the bowel appeared so strong that a 
barium enema was the first line of investigation, and the question of ileo- 
cecal tuberculosis was not considered. A follow-through after a barium 
meal and an examination of the stools for tubercle bacilli would certainly 
have established a correct diagnosis. A more careful assessment of the 
effect of streptomycin in reducing the diurnal range in temperature might 
have offered a helpful clue. 


SUMMARY 
A case of primary ileo-cecal tuberculosis is described, the duration of the 
illness being short, and accompanied by a profound toxemia. The im- 
portance of a full x-ray investigation together with an examination of the 
feces for tubercle bacilli is stressed. 
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THE USE OF PHENYLBUTAZONE IN THE TREATMENT ‘OF 
SUPERFICIAL THROMBOPHLEBITIS 


By H. H. A. ELDER, M.D., D.C.H., 


AND J. B. ARMSTRONG, M.B., Cu.B. 
South Norwood, London, S.E.25 


Acute superficial thrombophlebitis remains a fairly common disorder in 
general practice. In the past, treatment has entailed bed rest, soaks, anti- 
biotics and local medications, usually effective but seldom bringing prompt 
relief and often definitely protracted. Following claims by Stein (1954, 
1955), in the United States, that phenylbutazone was a more rapid and 
effective means of treatment, we decided to use it in selected cases in our 


practice. 
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METHOD 
Recognizing the known contraindications to the use of the drug, we did 
not give it to any patient in whom there was any fear of cardiac decom- 
pensation, or who had a history of peptic ulceration, blood dyscrasia or 
drug allergy—nor in patients with hypertension or renal or hepatic damage. 

No treatment apart from phenylbutazone was given, and all patients were 
kept ambulant except the two suffering from malignant disease who were, 
in any case, confined to bed before the onset of phlebitis. We decided to 
use an average dose—100 mg. thrice daily—and eventually found that in 
no case was a total dosage of more than 1.5 g. given. 

We have now treated fifteen such cases in this way. Varicose veins were 
the etiological factor in twelve of the fifteen, malignant disease in two, and 
in the other case the phlebitis occurred spontaneously in clinically normal 
veins and was presumably idiopathic migratory thrombophlebitis—a finding 
in agreement with Stein’s much larger series. In general practice, of course, 
we did not see any drug or chemically induced phlebitis due to intravenous 
therapy. 


RESULTS 
We found that treatment was remarkably successful and safe (table I). In 
all but one of the cases pain in the affected limb had disappeared or was 
considerably lessened within twenty-four hours. In three days all local 
redness and swelling over the inflamed area had disappeared, and any 
accompanying systemic upset with fever and malaise had also regressed. 





Resolution 





Type of superficial thrombosis No. of cases 


| Complete Incomplete 





12 
I 
I 


In varicose veins .. Bi o | 12 
In malignant disease Ke rd 2 
In idiopathic migratory phlebitis | I 


L 














— 


Tas e I,—Results obtained with phenylbutazone in 15 cases of superficial thrombophlebitis. 


Only in one case was recovery temporary, and that was a man who had 
an inoperable carcinoma of the lung and in whom the phlebitis was soon 
overshadowed by other disease processes. 


The following are three typical case histories:— 


Case No. 1.—Mr. F., age 48 years, had recurrent superficial thrombophlebitis. 
For 23 years he had, every second or third year, to spend up to three weeks in 
bed on account of thrombophlebitis of one or other leg. In 1953, when in hospital, 
he was attended by one of us (H.H.A.E.) following a superficial phlebitis of the left 
leg—the deep veins of the calf became involved and he had a pulmonary infarction. 
At one stage his employment was threatened as he was off work so constantly. 

In January 1956, he again had a superficial thrombophlebitis of the left leg. 
This time he was given phenylbutazone, 100 mg. thrice daily, and told to stay at 
work. In three days the inflammation had gone, all redness and tenderness over 
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the vein had disappeared and the leg was much less swollen. In seven days the leg 
was completely normal. 

Since this episode, on several occasions the patient, an intelligent man, has 
been aware that a superficial thrombophlebitis was about to recur and taken 100 mg. 
thrice daily for two days, complet«ly aborting the attack. 


Case No. 2.—Mrs. C., age 58 years, had already been in bed for three weeks 
receiving local applications and the like when we first saw her. She was then put on 
phenylbutazone. In three days she had started to get up and walk around, all pain, 
redness and swelling having disappeared. 


Case No. 3.—Mr. W., age 72 years, had been in bed for a month because of 
cachexia associated with inoperable carcinoma of the prostate, when he developed 
superficial thrombophlebitis of the left leg. After five days on phenylbutazone his 
leg looked and felt as normal as its fellow, apart from some cord-like thickening 
where the veins had thrombosed. 


COMMENT 
We believe that phenylbutazone is a valuable and efficacious drug in the 
treatment of superficial thrombophlebitis in general practice. As the dosage 
employed to obtain resolution of the inflammatory process is small, the 
possibility of side-effects or dangerous toxic reactions is considerably 
reduced and we have no complications to report. 

The rapidity of resolution on this treatment represents a valuable reduc- 
tion in time spent in bed and in economic loss. The avoidance of bed rest, 
made possible largely by rapid control of systemic upset and pain must, 
we believe, reduce considerably the incidence of deep vein thrombosis and 
the unpleasant complication of pulmonary embolism. 
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A TALE OF GIN 
By A GENERAL PRACTITIONER 


One day last spring I was summoned to attend a patient of another doctor 
who had gone on holiday, and for whose patients I was ‘on call’. The man 
was fairly moribund, and dying in that state of misery, pain and wretched- 
ness which so often accompanies the terminal stages of malignant disease. 
I therefore prescribed for him, without hesitation, what I had so often dis- 
pensed in my previous sphere as a qualified pharmacist, namely, ‘Haustus 
Euphoriens’: morphine and cocaine in a vehicle of honey and gin. 


GIN NOT A ‘DRUG’ 
Within a matter of weeks, I was informed, as I expected, that the gin was 
not a ‘drug’, but that I had the right of appeal to our local medical com- 
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mittee. Just before my appeal was due to be heard the July issue of The 
Practitioner came to hand, and, to my joy and pleasure, in an excellent 
article by Dr. Douglas G. French, of Kidsgrove, there appeared (p. 85) 
the replica of my prescription. By an extraordinary coincidence that week 
also, I received a copy of Clinical Excerpts, in which my prescription was 
again identically repeated. Armed with these two publications, confident in 
the rectitude of my conscientious prescribing, confident in the full support 
of colleagues who, I expected, would say ‘his action was right, we acknow- 
ledge the proof he has brought’, confident that I would be allowed to pass 
the two journals round the committee, I was shocked to find that the 
members of the committee were interested in neither the case nor my 
principles, and had already decided that I was wrong, whatever sort of 
justification I put up. 

Shocked and angered by this attitude, which was confirmed by their 
letter saying the medical committee had failed to support me but that I 
still had the right of appeal to the Minister, or at least to his referees, 
I appealed, explaining the case, and sending forward the two afore- 
mentioned publications. 

THE SEQUEL 

After some weeks, the following facts emerged. In the absence of the 
patient’s own doctor, I was in the position of ‘locum’ for him, and hence 
I could not be charged for the gin. The patient’s doctor, now faced with 
the staggering bill of 8s. 1d., checked his records and found that he had 
been treating this man, amongst others, who had never been on his list, 
and for whom, and for 30 years, he had never received any payment. 
Further, this man was to all intents and purposes a phantom for he did 
not even appear in the records of the executive council. 

To save embarrassment all round, it was arranged that I should withdraw 
my appeal, and that the case should be dropped into the limbo of forgotten 
things. 

THE POINT AT ISSUE 

What still worries me, however, is this: I virtually followed out the pre- 
scription, or recommendation, of a contributor (of considerable standing) 
to The Practitioner, a periodical which I take to be recognized as an organ 
of good general practice. This recommendation, however, did not receive 
either confirmation or approbation, in the light of present-day National 
Health Service trends, which of course are those that we as general prac- 
titioners must recognize. I know that Dr. C. A. Clarke (The Practitioner, 
1957, 178, 38) has subsequently given us a way of getting round this 
Ministerial ban on the medicinal use of gin. Such subterfuges, however, 
are scarcely in keeping with professional standards of conduct, and therefore 
I still feel that a matter of principle is at stake. By what standards are we 
general practitioners to be guided? ‘Those of the medical journals we read, 
or those of the bureaucrats of Savile Row and St, Andrew’s House? 
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HOW TO WRITE A MEDICAL BOOK 


By M. O’DONNELL, M.B., B.Cuir. 
Battersea, London, S.W.11 


Tuis article is designed neither for the inarticulate physician nor for the 
frustrated ‘littérateur’. It is written to enable junior members of the pro- 
fession to overcome the most serious difficulty that faces them today—how 
to earn some money. Personal investigation (Cope’s and Vernon’s 1955; 
Littlewood’s 1956) has convinced me that one of the simpler methods of 
tackling this problem is to write a book, and considering them from a 
purely remunerative angle I have found that medical books fall into four 
main categories. 


CLASSIFICATION 
Group ‘A’.—The COMMERCIAL Medical Book. 
This is for the truly lazy and avaricious author. The sole qualification 
which places a book in this category is the inclusion of one of the following 
phrases in the title. (They are starred according to selling power.) 


* # © ® Sexual behaviour. 
* * * Marital technique. 
* * Talks for young girls (or boys, or both). 
* Diseases of the female. 
Group ‘B’.—The MEMOIR. 

Properly handled this can be a very strong seller. Titles range from “The 
world was my practice’ to ‘Fifty years of fibroids in the Faroes’. To push 
sales really effectively get a photograph of one of your middle-aged uncles, 
preferably smoking a pipe, and stick it on the back of the dust jacket 
labelled “The Author’. 


Group ‘C’.—The TEXTBOOK. 
If you are in the position to compel students to buy this, it can be the 
best investment of all. 


Group ‘D’.—The ARTICLE. 

This is mentioned merely for the sake of completeness. It earns nothing 
save a certain amount of kudos in somewhat rarefied circles. Titles tend to 
be longwinded: e.g. ‘Some further considerations of the morphology of the 
third metatarsal in the Nicaraguan’. 


THE ‘FILLING’ 
Once the group and the title have been chosen, the immediate consideration 
is the ‘filling’. 
Group ‘A’.—Here the ‘filling’ is quite simple. One merely paraphrases 
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the relevant chapters in “Ten Teachers’, Marie Stopes or The Church Lad’s 
Gazette. 

Group ‘B’.—The ‘filling’ is a little more difficult. It must have what the 
critics call ‘conflict’ and what you and I call a good story. Get one of your 
patients to tell you one. Then pad it out with young probationers falling 
in love with middle-aged physicians, middle-aged physicians falling in love 
with young probationers and middle-aged surgeons falling in love with 
themselves. 

The ending is very important. It must be one of two types: (a) Every- 
thing turns out all right. (b) Everything turns out all wrong. There must be 
no compromise between the two. 


Group ‘C’.—Here the ‘filling’ is of no importance. The only important 
thing is the preface and at least half of this must consist of acknowledg- 
ments. Prominent among these must be your debt to your wife. (If your 
home life is unhappy, substitute ‘devoted secretary’.) 

You must thank your senior colleagues for unsolicited advice which you 
never followed and I cannot overstress the importance of one long para- 
graph expressing eternal indebtedness to some obscure professor in Equa- 
torial Africa ‘for his inestimable kindness in lending the photograph of the 
Nigerian knee-cap opposite page 583’. It is essential that this eulogy 
should be at least three times as long as the paragraph thanking your junior 
colleagues who have compiled the index, assembled the statistics, collected 
the cases, annotated the bibliography and who have, in short, written 
everything in the book except the preface. 


CONCLUSION 
Charles Churchill (1731-64) wrote in “The Ghost’ (bk. iii, 1, 801): 
‘He for subscribers baits his hook, 
And takes your cash; but where’s the book?’ 


It is suggested that impoverished members of the medical profession 
show him precisely where it is. 
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CURRENT THERAPEUTICS 
CXII.—PENICILLIN V 


(PHENOXYMETHYLPENICILLIN) 


By JOHN MACLEOD, M.B., F.R.C.P.Epb. 


Physician, Western General Hospital, Edinburgh; Lecturer in Medicine, University 
of Edinburgh 


‘THERE have been three main stages in the evolution of the penicillins for 
therapeutic purposes. First there were the potassium, sodium and other 
salts of the organic acids produced by Penicillium notatum, of which the 
most important is benzylpenicillin (penicillin G). Then came the salts of 
benzylpenicillin with organic bases, such as procaine benzylpenicillin, benza- 
thine penicillin and benethamine penicillin, the main contribution of which 
was to prolong the action of penicillin. Now penicillin V is available. This is 
a new form of penicillin which is prepared by adding N-(2-hydroxyethy]l)- 
phenoxyacetamide to the medium in which the mould is growing. As is 
indicated by its official name, phenoxymethylpenicillin, penicillin V differs 
from penicillin G in that a phenoxymethyl group replaces the benzyl 
group :— 


NaCO,—CH—C(CH,), HCO,—CH——=C{CH,), 
N S N s 
Y pO fl F he OP 
co CH co CH 
CH—NH=—CO—CH,—C,H, CH—NH—CO—CH,—O—C,H, 
Benzylpenicillin Phenoxymethylpenicillin 
(Penicillin G) (Penicillin V) 


It will be seen from the structural formule that there is a difference of 
only one oxygen linkage between the two preparations, and that one is an 
acid and the other a salt. Benzylpenicillin is stable only in the form of a 
salt, whereas phenoxymethylpenicillin is stable either as an acid or a salt. 
It is as the free acid that the latter is at present marketed and its stability 
in acid media confers on it its unique properties. 

Penicillin V was first prepared in the United States by Behrens and his 
colleagues (1948). The significance of its stability in the pH range below 5 
was recognized when it was investigated some five years later in Austria 
by Brunner (1953) and by Brandl and Margreiter (1954). This property 
renders penicillin V much more resistant to inactivation by gastric juice 
than other oral penicillins. These workers also demonstrated that this pre- 
paration was readily absorbed from the intestinal tract when given by mouth. 
Since then it has been used with increasing frequency, and in 1955 it was 
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claimed that in Sweden some 40 per cent., and in Austria some 30 per cent., 
of all penicillin prescribed was penicillin V. 

There are varying quantitative differences in the action of penicillin V 
against the organisms used in biological assay and its measurement in units 
is not practicable. Dosage is therefore determined in milligrams. By chemical 
assay 60 mg. of penicillin V is equivalent to 100,000 units of penicillin G. 


ABSORPTION, BLOOD CONCENTRATION AND EXCRETION 
Penicillin V is unaltered by its passage through the stomach, whether taken 
before or after a meal. It is soluble in the alkaline contents of the proximal 
small intestine and is readily absorbed. The residue is inactivated by peni- 
cillinase in the lower bowel and is therefore unlikely to disturb the balance of 
the intestinal flora. In assessing the blood levels, comparison with penicillin 
G, rather than with benzathine penicillin, is desirable, as initial claims that 
the latter antibiotic is better absorbed from the gut and gives higher blood 
levels than the former have not been substantiated by later workers such as 
Bayne et al. (1953) and Fairbrother and Daber (1954). The Austrian claims 
that penicillin V produces blood levels considerably higher and more pro- 
longed than those following an equivalent dose of penicillin G have now 
been confirmed by many other workers, including Wright et al. (1955), 
Martin et al. (1955), and Rinsler and Cunliffe (1956). The last of these 
showed that the levels attained after 120 mg. of penicillin V were about 
double those following an equivalent dose of penicillin G, and compared 
favourably with the blood levels following 100,000 units of penicillin G 
given by intramuscular injection. It has also been established that penicillin 
V gives much higher and more prolonged blood levels than benzathine 
penicillin given by mouth (Henry et al., 1957). 

Difficulties from malabsorption from the small intestine, such as have 
occurred with penicillin G in some individuals, have not so far been reported. 
Penicillin V is rather more slowly absorbed and takes slightly longer to 
produce its highest blood level than penicillin G, but any disadvantage of this 
delay is outweighed by the much higher and more prolonged levels which are 
reached. Detectable blood levels are still present six hours after the admini- 
stration of 120 mg. of penicillin V, whilst none is detectable at this time 
after an equivalent dose of penicillin G. In children adequate blood levels 
may reasonably be expected up to three hours and possibly up to five hours 
after 120 mg. of penicillin V (Holborrow, Bywaters and Johnson, 1956). 
These authors also point out that higher blood levels are obtained when this 
preparation is given half an hour after food than if it is taken one hour 
before food. Others, such as Jones and Finland (1955), have demonstrated 
a similar effect of meals on absorption. Very much higher levels can be 
produced by the concurrent administration of probenecid which inhibits 
the excretion of penicillin V by the renal tubules. The levels are three to 
four times greater than those produced by equivalent doses of penicillin G 
and probenecid (Cox et al., 1957). 
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Penicillin V is widely diffused throughout the body. It passes into pleural 
and ascitic fluids but not into the cerebrospinal fluid. It is excreted in the 
bile and in the urine. About a quarter of the dose given can be recovered 
from the urine. Whilst this is about twice as much as in the case of penicillin 
G, and points to the inferior stability of the latter, it also indicates that 
absorption of penicillin V is by no means complete. This 25 per cent. ex- 
cretion of the phenoxymethyl derivative compares unfavourably with the 
60 per cent. which is excreted in the urine when penicillin is administered 
by injection. 

ANTIBACTERIAL ACTIVITY 
For all practical purposes the spectra of penicillins V and G are the same. 
There are some minor differences: for example staphylococci tend to be 
more sensitive to penicillin V and some streptococci are more sensitive to 
penicillin G. 
PREPARATIONS, DOSAGE AND COST 

Penicillin V is available in tablets containing 60 mg. and in capsules con- 
taining 60 mg., 125 mg., or 250 rhg. Palatable suspensions are dispensed 
for administering the antibiotic to children. An average dose for an adult 
suffering from an infection of moderate severity due to an organism sensitive 
to penicillin is of the order of 120 mg. four-hourly, the last two doses being 
administered together before retiring. For children half the adult dose and 
for infants one-quarter of the adult dose are prescribed. The antibiotic 
should preferably be given after food in order to take advantage of the higher 
blood levels that result. If it is desirable to avoid any delay in obtaining an 
effective blood level an initial injection of 100,000 units of penicillin G is 
indicated. If very high blood levels are required from oral medication, 
penicillin V may be given in doses of 240 mg. or more, or combined with 
probenecid (0.5 g. six-hourly or twelve-hourly). 

The current retail price of penicillin V in doses of 120 mg. four-hourly 
for five days is about twenty shillings. In comparison, 600,000 units of 
procaine benzylpenicillin once daily for this period would cost about half 
this price, but other expenses, difficult to compute, are incurred when any 
preparation is given by injection. The price of penicillin V compares in- 
creasingly favourably with penicillin G given intramuscularly in proportion 
to the number of injections given. It must be remembered, however, that 
sulphadimidine is still less expensive. 


CLINICAL APPLICATIONS 
Clinical trials conducted in Europe and America have produced very 
encouraging results in a wide variety of infections due to penicillin-sensitive 
organisms. Streptococcal infections (tonsillitis, pharyngitis, broncho- 
pneumonia and erysipelas), pneumococcal infections (lobar pneumonia) 
staphylococcal infections (carbuncles and osteomyelitis) and spirochztal 
infections (Vincent’s angina) have all been treated successfully. Uniformly 
good results have been reported from Great Britain in the treatment of 
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a miscellaneous group of conditions of this type in general practice by 
Bowerbank (1955), Dove (1955) and Jolles (1956); in hospital practice in the 
United States by Martin et al. (1955) and by Wood et al. (1956); and in 
Europe, both in and out of hospital, by Hausmann and Zischinsky (1953) 
and by Schindelmaisser (1954). In dental practice, conditions such as apical 
abscesses and osteitis have been treated successfully by Herrmann (1955). 

More detailed studies of the effect of penicillin V in specific conditions 
are now becoming available. Patients suffering from lobar pneumonia or 
other respiratory infections, including broncho-pneumonia, were treated 
either with penicillin G by intramuscular injection (1 mega to 1.2 mega 
units daily), or with penicillin V (60 to 120 mg. four-hourly for at least 
five days), at St. Stephen’s Hospital, London, by Hart and his colleagues 
(1956). The selection of the method of treatment was made at random, two 
comparable groups of 12 cases were studied and the clinical response was 
roughly identical. The patients preferred the oral treatment. The authors 
suggested that penicillin V would prove to be a practical alternative to 
parenteral penicillin which should be particularly useful in busy general 
practice. At the 1956 Symposium on Antibiotics at Washington, McWhorter 
and his colleagues from Cincinnati found that penicillin V, in doses varying 
from 375 mg. every four hours to 300 mg. every six hours, was effective in 
the treatment of patients moderately or severely ill with lobar pneumonia. 
On the other hand, the efficacy of sulphadimidine in the treatment of this 
condition must not be forgotten. 

Breese and Disney (1956) have treated 110 children in Rochester, N.Y., 
suffering from §-haemolytic streptococcal infections. The clinical response 
was excellent and cultures rapidly became negative. They claimed an over- 
all ‘cure’ of approximately go per cent. 

Encouraging results have been obtained in acute gonorrheeal urethritis by 
Marmell and Prigot (1956) and by Love and Weir (1956). 

Subacute bacterial endocarditis should provide a critical test of the thera- 
peutic efficiency of penicillin V. Results have been claimed which compare 
favourably with those achieved by the parenteral administration of penicillin 
G. Quin and his colleagues (1956) treated four patients with subacute 
bacterial endocarditis. Two of these with a Streptococcus viridans infection 
were treated with 7,200 mg. daily for six weeks and showed a satisfactory 
clinical and bacteriological response. A third case was due to an unusual 
organism, Neisseria sicca, and was treated successfully with penicillin V 
orally and streptomycin intramuscularly. In the fourth patient remission 
could not be maintained but the infection proved to be due to a penicillin- 
resistant staphylococcus. In one case success has been claimed with two 
weeks’ treatment when penicillin V was supplemented with streptomycin 
(Martin et al., 1956). At the Symposium on Antibiotics in 1956, Cox and his 
colleagues reported success in the treatment of 13 out of 14 cases of the 
disease using ‘a high oral dose regime of penicillin V’. 

Much further careful study will obviously be necessary before it is possible 
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to say whether penicillin V given orally will have a place in the treatment of 
subacute bacterial endocarditis, but the encouraging results already obtained 
are an indication of its potency in a severe infection. 

It has thus been established that penicillin V in doses of 240 mg. four- 
hourly is effective in patients seriously ill from infections due to penicillin- 
sensitive organisms, but the use of penicillin V in these circumstances is 
still at a stage when there must be a most critical appraisal of the results 
obtained. It will often be necessary to supplement penicillin V with peni- 
cillin G by intramuscular injection, at the initiation of treatment in urgent 
cases, or by local injection, in infections of the joints or of the pleural cavity. 


ADVERSE EFFECTS 

Penicillin V has been administered for long periods in very large doses to 
animals and to humans without adverse effects. Glassman and his colleagues 
(1956) studied tissue sections from animals in these circumstances and found 
no evidence of any specific damage in organs such as the liver or in the bone 
marrow. Diarrhoea may be troublesome but is rare and seldom interferes 
with treatment. It is presumably the result of an alteration in the intestinal 
flora. Sore tongue and vomiting have been reported but not as more than 
temporary inconveniences. 

Sensitivity phenomena ranging from mild erythema to frank ‘serum 
sickness’ occur infrequently. In the report on new and non-official remedies 
by the American Council on Pharmacy and Chemistry (1956) it is stated that 
in rare instances penicillin V may cause acute anaphylactic shock, although 
this is less likely than after the parenteral administration of other penicillin 
preparations. No details of specific instances are given in this report and I | 
have not come across any account in the literature of such a happening, 
although severe anaphylactic reactions have been described following the 
use of other oral penicillins. I have had the opportunity of discussing this 
problem with many practitioners who have used penicillin V extensively 
and none has encountered any serious difficulty from sensitivity phenomena. 
Clearly, however, penieillin V must be used with caution in patients with a 
history of asthma or allergy. 

A history of sensitivity to penicillin G does not necessarily mean that the 
patient will be sensitive to penicillin V. This absence of cross-sensitivity in 
many cases appreciably adds to the usefulness of penicillin V in view of the 
increasingly high incidence of sensitivity to penicillin G. Another advantage 
of the former is that doctors and nurses do not have to handle the preparation 
and therefore run little risk of becoming sensitized in the course of their 
work. 

CONCLUSIONS 
Penicillin V is the penicillin of choice for oral use. 

Penicillin V given by mouth is as effective as penicillin G given intra- 
muscularly in the treatment of pneumococcal and haemolytic streptococcal 
infections and may be more effective in the treatment of staphylococcal 
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infections. In these circumstances it is to be preferred to parenteral penicillin 
if the patient is reliable, has no difficulty in swallowing and is not vomiting. 

A dosage of 120 mg. four-hourly gives blood levels which compare 
favourably with those produced by 100,000 units of penicillin G intra- 
muscularly and is adequate for adults suffering from infections of moderate 
severity. It is preferable to give the antibiotic after meals and the last two 
doses may be administered together on retiring. For severe infections 240 
mg. or more four-hourly will be required, and in urgent cases it is desirable 
to supplement treatment at the outset with penicillin G by intramuscular 
injection. 

Further carefully supervised studies will be required to ascertain the 
efficacy of penicillin V in the treatment of gonorrhea and subacute bacterial 
endocarditis and in the prophylaxis of streptococcal infections. 

Penicillin V is very well tolerated and unlikely to cause any harmful 
effects other than slight diarrhoea or an occasional sensitivity reaction. 
Patients who are sensitive to penicillin G are not necessarily so to pen- 
cillin V, but in these circumstances the latter must be given with caution. 

Until more experience of the effects of penicillin V is available it is 
essential that physicians should continue to be highly critical of its thera- 
peutic efficiency and to be on the alert for any adverse effects. 
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EQUIPPING THE SURGERY 
IV.—THE OPHTHALMOSCOPE 


By A. McKIE REID M.C., T.D., F.R.C.S. 
Ophthalmic Surgeon, United Liverpool Hospitals 


‘But, soft, what light through yonder window breaks?’ 
Romeo and Fuliet. 


WHEN, in 1851, Helmholtz discovered the ophthalmoscope von Graefe cried 
‘Helmholtz hat uns eine neue Welt erschlossen’. The credit for being the 
first man to see the living human fundus should perhaps be given to Charles 
Babbage, an English mathematician who, in 1847, projected a beam of 
light into the subject’s eye from a mirror through a hole in the centre of 
which he observed the beam reflected from the retina of the subject. This 
idea, however, was not published until seven years later. 


HOW IT WAS DEVELOPED 

The principle having been established, improvements and modifications 
followed rapidly. A concave mirror was used as a reflector increasing the 
illumination ; a case carrying a battery of different-powered lenses was fitted 
behind the aperture. The indirect method was evolved and compact easily 
handled instruments were designed by various makers. Illumination of the 
reflecting ophthalmoscope in early days was by oil-lamp, then by naked 
gas-flame and later the incandescent mantle, followed by the carbon- 
filament electric bulb. The introduction of small torch-bulbs and dry- 
batteries led the way for the self-luminous or electric ophthalmoscope, the 
forerunner of the stream-lined instruments we use today in which the current 
is supplied by a battery in the handle or, through a transformer, from the 
mains supply. Juler introduced a prototype into England in 1886, but the 
electric ophthalmoscope only came into general use in this country between 
the turn of the century and the 1914-18 War, and in continental clinics 
the non-luminous ophthalmoscope was used in teaching clinics right into 
the twenties. 


HOW IT IS USED 

There are two main methods of ophthalmoscopy: the indirect method and 
the direct method, each with its own technique and relative advantages. 

(a) Indirect method.—The apparatus is simple. The source of illumination, 
a frosted filament-bulb, is placed just above the patient’s head. The examiner 
is seated at arm’s length from the patient and holds in front of his eye a 
concave mirror with a hole in the centre (fig. 1). A beam of light is directed 
through the patient’s pupil: the beam is reflected by the retina and is 
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brought to a focus by a 13-diopter lens held in the examiner’s left hand in 
front of the patient’s eye. The focused image of the retina is a real, inverted 
image, magnified about five diameters. In order to see the disc the beam 
must be directed through the patient’s pupil in the direction of the centre 
of the patient’s head, the patient looking straight ahead. The eye of the 
examiner, the convex lens 
and the pupil of the patient 
must be in the same hori- 
zontal plane. The examiner, 
by moving his head and the 
lens in various directions, 
can examine the region 
surrounding the disc. The 
peripheral region is examin- 
ed by directing the patient 
to move his eye, not his 
head, up-and-in, directly 
up, up-and-out and so on, 
until the fundus is traversed 
in every direction. 

(b) Direct method.—The 
electric or self-luminous 
ophthalmoscope, as opposed to the older reflecting model, is now favoured 
in using the direct method. The hood of the ophthalmoscope is supported 
by the examiner’s eyebrow and the ophthalmoscope is brought directly in 
front of the patient’s eye and as close as possible, so that the examiner’s and 
patient’s eyebrows are almost brushing (fig. 2). The examiner should use 
his right eye for the patient’s right eye and vice versa. When the examiner 
and patient are both emme- 
tropic the examiner looks 
through the sight-hole and 
obtains a clear view of the 
fundus without an interven- 
ing lens. When either 
patient or observer is 
ametropic a suitable lens is 
rotated in front of the sight- 
hole. The image is erect, is 
virtual, and the magnifica- 
tion is about 15 diameters. 

A pattern of instrument 
which is popular is the 
Lister- Morton self-lumin- 
ous ophthalmoscope (fig. 3). 
It is a sturdy instrument 









Fic. 1.—Indirect ophthalmoscopy. 





Fic. 2.—Direct ophthalmoscopy. 
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which will withstand a fall and although it is fairly costly (about £20) it will 
last a life-time. Another deservedly popular model is the ‘wide-angle’ 
ophthalmoscope. Other instruments, with trimmings such as slits and filters, 
are more vulnerable but should not be overlooked in choosing an instrument. 

The preliminary examination of the fundus is best carried out by the 
indirect method for, although the magnification is less, the field in any given 
direction is wider and it can be used independent of errors of refraction in 
the patient’s eye. The direct method, with its higher magnification, facilitates 
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Fic. 3.—The Lister-Morton self-luminous ophthalmoscope. 














a minute examination of any detail in the fundus to which attention has 
been drawn by the indirect method. 


MODIFICATIONS OF OPHTHALMOSCOPY 
The fundus may be examined by red-free light, inserting a green filter in 
the sight-hole of the ophthalmoscope. 


The vessels appear black against the yellowish-green background and the actual 
nerve-fibres of the retina can be seen. The slit-lamp and corneal-microscope can be 
adapted to permit of binocular ophthalmoscopy. The fundus can be demonstrated to 
students by the demonstration ophthalmoscope (fig. 4) in which branch viewing-tubes 
are spread out, octopus-like, from the main viewing-tube, so that the demonstrator 
and as many as eight students can view the fundus simultaneously. Cameras have 
been designed to photograph the fundus and clinical artists have been trained to 
paint fundus pictures, 
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It cannot, however, be too strongly urged that the ophthalmologist or other 
clinician who is using an ophthalmoscope should train himself to make a 
sketch-drawing of every unusual fundus. Even a rough sketch showing the 
disc and the blood vessels with anomalous features marked in their respec- 
tive positions is often 
more valuable than 
many lines of written ' 
description. 


WHAT TO LOOK FOR 
The ophthalmoscope 
can be used as a torch- 
beam to illuminate the 
anterior segment of the 
eye and, in conjunction 
with a corneal-loupe, 
the cornea can be ex- 
amined minutely. By 
oblique or by direct 
illumination the iris and 
lens can be examined; 
Fic. 4.—Demonstration ophthalmoscope. and the vitreous can be 
examined directly with 

appropriate lenses rotated in front of the sight-hole of the direct ophthal- 
moscope to bring opacities in that medium into focus. The ophthalmoscope 
can also be used to estimate errors of refraction. The unique and essential 
purpose of ophthalmoscopy, 
however, is to examine the 
living fundus or background 
of the eye (fig. 5). The 
fundus comprises that part of 
the retina which can be seen 
by the ophthalmoscope, with 
the optic disc, the macula, the 
blood vessels and anomalies 
or abnormalities of any or all 
of these. There is no standard- 
pattern fundus and its appear- 
ance, even in healthy subjects, 
is so protean that it is only by 
examining every known nor- 
mal fundus that variations can 


accurately be known as patho- Fic. 5.—The normal fundus. Note: In making a 
heated : rough sketch on a case sheet only the main four 
ogical. vessels need be drawn. 
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In examining the fundus a habitual systematic order is essential to avoid 
missing anything of importance. A suggested order is: the disc, the macula, 
the blood vessels and the retinal background. 


THE OPTIC DISC 
The optic disc is as individually characteristic as a finger-print and its 
pattern is probably only repeated in an identical twin. Indeed, the optic discs 
and retinal vascular distribution were criteria in settling a dispute in 
Switzerland to decide which two of three boys were, in fact, identical 
twins. 

The inspection of a disc calls for a definite plan. A ‘C’ mnemonic is 
sometimes helpful :— 

Colour faintly pink, pale or atrophic; circumference—clear-cut, blurred or absent 
disc-margin; crescents in myopia; contour—swelling or cupping; circulation—the 
state and distribution of the vessels; cribrosa, lamina, whether abnormally obvious 
or not visible; and curiosities or abnormalities such as neuroglia, pigment, hemor- 
rhage and so on. 

Colour.—The normal disc is light-pink in colour and is relatively paler 
in the temporal half, which is free from vessels, than in the nasal segment 
in which the vessels are closely aggregated. 

In optic atrophy the colour of the disc is altered. There are different 
ways of classifying optic atrophy but the following is suggested as compre- 
hensive. 


(a) Primary, or simple, where there has been no antecedent swelling of 
the nerve-head and no obvious disease of the retina causing degeneration 
of the ganglion walls. 

The cause may be direct trauma to the nerve as in a fracture involving the apex 

of the orbit; demyelinating diseases; toxins such as lead, quinine; neurosyphilis 
(in 10 per cent. of cases in which optic atrophy is found); vascular disease such as 
temporal arteritis; neoplasms pressing directly upon the nerve as in the Foster- 
Kennedy syndrome. 
The characteristic change is pallor—white, grey or bluish. The disc-margin 
is clear-cut, the lamina cribrosa is easily seen and there is an absence of 
small vessels on the surface of the disc. The disc resembles a white moon in 
a blood-red sky. 

(b) Secondary.—This occurs when the ganglion-cell layer of the retina 
has been damaged by observable pathological processes in choroid or retina 
such as choroido-retinitis, primary pigmentary degeneration (retinitis pig- 
mentosa) and so on. The appearance of the actual disc may be the same as in 
primary optic atrophy but the general fundus picture shows the cause to 
which the atrophy is the secondary effect. 

(c) Consecutive.—This occurs when the disc has been previously choked by 
papilledema which has subsided. The exudate undergoes organization and 
obscures the pattern of the disc with connective tissue so that the margin 
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is blurred, the lamina cribrosa is hidden, and the vessels are ensheathed in 
neuroglia and the disc appears shaggy. 

(d) Glaucomatous.—The disc is white or pale-grey. The characteristic 
feature is deep cupping of the disc. The excavation extends to the very 
margin of the disc which is undermined so that there is an overhanging 
cornice or lip. The lamina cribrosa may be in evidence or may be obscured 
by neuroglia. The central vessels after passing through the lamina course 
over the floor of the cup, disappear under the overhanging cornice and re- 
appear on the surface of the retina at the disc-margin, often apparently 
discontinuously with the earlier parts of the vessels which lie in the crater 
of the cup. The optic atrophy of glaucoma may be due to several factors: 
pressure on the nerve-fibres and ganglion-cells, kinking of the fibres at the 
lip of the cup and ischemic degenerative changes at the nerve-head. 


Circumference.—The disc-margin is usually well-defined but, where the 
retina is pale, the division is not sharply marked. In early papilleedema the 
disc-margin becomes blurred and often there is measurable swelling. In 
later stages, the swelling resembles a gelatinous mushroom and the margin 
is obliterated. In optic atrophy the disc-margin is clear-cut. 


Crescent.—In myopia, the posterior pole of the eye is stretched, the 
retina and choroid give way at the temporal margin exposing a crescent of 
bare sclera the margin of which is often outlined by pigment. In high myopia 
the crescent may be larger than the disc and the sclera itself may be stretched 
and thinned to form a posterior staphyloma. 


Contour.—In examining the disc in this connexion it is important that 
both of the examiner’s eyes should be kept open and unaccommodated as 
if looking at a far distance and not at an object two inches away. The 
gallery of lenses is then rotated until a vessel near the centre of the disc 
is brought into focus with the highest possible plus-lens. The same vessel 
is then followed until it leaves the disc and is focused again. The difference, 
if any, in diopters gives a measure of the swelling of the disc. This should 
be carried out in vessels in different diameters, particularly where astig- 
matism is present. Three diopters are equivalent to 1 millimetre of swelling. 
Similarly, in cupping of the disc the base of the pit should be brought into 
focus, and then the retina adjacent to the disc. 


Circulation.—The branches into which the central artery and veins divide 
lie in the nasal half of the disc. The arteries are bright red and the veins 
bluish-red. Pulsation of the veins at the disc is normal: but pulsation of 
the arteries is only seen in increased intra-ocular pressure, as in glaucoma. 
The arteries may be made to pulsate by finger-pressure on the globe during 
examination. Pulsation of the veins is a regular, gradual surging; but 
pulsation of the arteries, when the intra-ocular tension is increased beyond 
the systolic pressure, is seen as a jerky, flick-like emptying and filling of the 
arteries on the disc. 
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Lamina cribrosa.—The perforations of the sclera can be seen in many 
normal discs, particularly in the temporal segment, as small greyish oval 
markings in the pit or excavation of the disc. In glaucoma the perforations 
become very distinct. 


Curiosities—The disc may show unusual departures from the normal 
such as congenital holes; coloboma of the disc; hyaline bodies; foreign 
bodies such as a fragment of metal; as well as hemorrhages, aneurysms 
and neuroglial proliferation. 


THE BLOOD VESSELS 
The retina is the only place in the living body in which blood vessels can 
be seen in the raw. The media of the eye and the tissues of the retina which 
support the retinal veins and arteries are transparent, and pathological 
changes in vessels, which elsewhere can only be inferred, are seen in the 
fundus as they take place. 

Veins show many pathological variations such as general expansion or 
enlargement in polycythemia; localized variations in calibre where they are 
crossed by a sclerotic artery ; sheathing in periphlebitis and leukemia; micro- 
aneurysms in diabetic retinopathy ; new-formed vessels in the retina or on the 
disc; occlusion of the central vein as a terminal phase in phlebo-sclerosis and 
this is associated with hemorzhages scattered to the extreme periphery of the 
fundus; and many rarer conditions such as angiomatosis (von Hippel- 
Lindau disease, a phakomatosis) in which the veins are grossly dilated, 
tortuous and aneurysmal. 


Arteries.—An early sign of arterial disease is a loss of translucency of the 
vessel wall so that at a crossing an underlying vein does not show darkly 
through the artery. Then the reflex from the surface of an artery which is 
relatively taut and rigid is brighter than the surface-reflex from a normal 
vessel. Later, the artery may be accompanied by fibrous-looking white lines 
alongside its walls, a fibrotic perivasculitis strengthening the vessel against 
internal strain. Arteries and veins at their crossing are held in a common 
adventitial sheath and when an artery becomes thickened it takes up space 
at the expense of the vein which is narrowed and depressed. In long- 
standing hypertension the arteries become tortuous and appear to be 
narrowed in calibre. The central artery may become occluded with sudden 
loss of sight. The main trunk and its branches then appear as empty white 
cords and the retina surrounding the disc becomes pale and cedematous. In 
contrast to this pale retina, the macula, for a few hours or days, may appear 
as a cherry-red spot. 

In general, changes in the retinal arteries indicate pathological changes 
in the walls of the systemic arteries, but high blood pressure is not always 
manifest in the retinal arteries and, on the other hand, profound changes 
in the retinal arteries may be found where the brachial blood pressure is 
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within normal limits. The appearance of the retinal blood vessels is a 
valuable sign but only one of many data to be considered in the clinical 
picture. 
THE MACULA 

The macula lutea is physiologically the most important part of the fundus 
as it subserves central detailed vision. Examination of the macula, par- 
ticularly in aged persons in whom the pupil is contracted, often requires the 
pupil to be dilated with a mydriatic such as homatropine or ‘paredrine’ in 
a one per cent. solution. It is essential that a drop of eserine in 0.5 per 
cent. solution should be instilled after examination. Atropine should not 
be used as a mydriatic for purposes of fundus examination as its action 
cannot be countered by eserine. 

The macula is less than two disc-diameters from the temporal margin of 
the disc. It is devoid of vessels and is often somewhat dusky in colour. 
There may be a bright spot at its centre. 

Senile macular degeneration is responsible for 23 per cent. of cases of 
blindness over the age of 70. Loss of visual acuity or complete loss of vision 
may occur. The ophthalmoscopic appearances are fine stippling with pig- 
ment, small hemorrhages and dot-like exudates. Gross exudation may be 
found over, or in a ring around, the macula and are described respectively 
as disciform and circinate retinitis. The remainder of the retina is often 
undisturbed so that the patient retains peripheral vision and is able to get 
about unassisted. The macula may also be damaged by direct sunlight as 
in looking at an eclipse, or by an electric-arc flash. In the latter case there 
may be a bright red hemorrhage at the macula turning, months later, into 
an area of pigmentation. Some hereditary eye diseases are associated with 
macular changes and dysfunction. The ophthalmoscopic appearance of the 
macula does not always give an accurate indication of the visual acuity. 
Fine changes scarcely visible may produce central blindness whereas in 
changes much more evident useful vision may be retained. 


THE EYE-GROUND 

The colour of the fundus shows great variety. As the retina itself is trans- 
parent the colour depends upon the colour of the choroid and the retinal and 
choroidal pigment. The colour varies from bright orange-yellow to dusky 
red. In albinos, in whom retinal pigment is sparse, a tangled skein of choroidal 
vessels can be seen deep to the more orderly pattern of the retinal vessels 
and every variation is seen until we come to the dark races in which the 
retinal vessels scarcely stand out against the dark background. 

Ophthalmoscopic examination of the retina shows an amazing variety of 
pictures of which in the space at disposal only a few can be indicated. 
First it should be stated that, as the retina is essentially neural, the con- 
dition of retinitis or inflammation of the retina is usually a misnomer. 
Retinitis, so-called, may be an inflammation of the underlying choroid which 
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involves the retina in secondary changes or it may be a degeneration of the 
retina to which the term retinopathy is more appropriate than the word 
retinitis. 

Of the retinopathies, three are of prime importance: hyperpietic, renal and 
diabetic. In hyperpietic retinopathy changes in the vessels as already described 
are seen in the earlier stages; then small scattered hemorrhages and small 
circular white exudates occur. In the final stages profuse hemorrhages, large - 
exudates and papilledema (in malignant hypertension) are seen; to be 
followed in some cases by hemorrhages into the vitreous and secondary 
glaucoma. 

Renal retinopathy shows narrowing of the arteries, edema of the retina 
and blurring of the margins of the disc. Flame-shaped hemorrhages and 
soft masses of exudate—the ‘cotton-wool patches’—are then added to the 
picture. 

Diabetic retinopathy, which occurs particularly in long-standing cases of 
diabetes, is characterized by vascular changes, solid waxy-looking exudates 
and small punctate micro-aneurysms, which were formerly thought to be 
punctate hemorrhages. There is often no clear-cut division between the 
various types of retinopathy; for hypertension, renal changes and diabetes 
may coexist. 

Neoplasms.—The two commonest forms of malignant disease seen in the 
fundus are the retinoblastoma, formerly called glioma of the retina, and 
malignant melanoma of the choroid. 

Finally, retinal detachment. This should first be examined by the indirect 
method to define its limits. It is typically seen as a greyish diaphanous 
wavy swelling upon which the retinal vessels appear as dark threads. Where 
there is a hole or tear the red choroid can be seen through the gap, 


CONCLUSION 
It may fairly be said that the clinical examination of a patient suffering from 
any disease, apart from a local lesion, cannot be considered to be complete 
without an ophthalmoscopic examination ; and there is moreover the interest 
and fascination of ‘seeing the works’. 


My thanks are due to Messrs. Hamblin for figures 3 and 5, and to the Photographic 
Department of St. Paul’s Eye Hospital, Liverpool, for figures 1, 2 and 4, 











REVISION CORNER 
PHANTOM LIMB 


WHETHER the amputation has resulted from accident or operation, it is 
usual for the patient, at least for a time, to experience sensations as if the 
limb were still present. Such sensations may be painless or painful, but are 
generally more or less abnormal. 


PAINLESS PHANTOM LIMB 
The experiences of a minister, who had a painless phantom limb after 
amputation, provide a suitable clinical description. 

At the age of 14 he had a mid-leg amputation and at the age of 48 he sought 
assistance as, ever since the operation, he had always been aware of a phantom 
right foot, stating that the instep and big toe were most clear and resembled the real 
foot although the ankle was not part of the phantom. He could ‘flex and extend the 
foot and toes’ and they were correctly placed in relation to the stump. The phantom 
foot was never quite normal, feeling broader than the normal foot and weather 
conditions affected it, so that the toes might feel crushed if it was frosty or feel 
immersed in moving water before rain came. He did not complain of the leg stump, 
which appeared normal, but continued pressure on a nerve bulb in the calf produced 
‘sensations’ in the phantom toes. 

Those who are born without digits or portions of limbs (intra-uterine 
amputation) never have phantom limbs, but it is true that amputation of 
an infant’s limb may be followed by a phantom. Critchley (L’Encéphale, 
1955, 6, 501) reports one at the age of 34 two years after amputation. 

The story of a boy is remarkable, for as an infant he lost his right little finger 
and when serving in the 1914-18 War was so badly wounded in the right arm, 


that amputation was required. During his growing years he never had a phantom 
of his little finger, but after the major amputation, he had a phantom limb ending in a 


thumb and three fingers. 

The onset is usually soon after the amputation and the disappearance is 
variable. General illness or trauma of the stump may cause return of a 
phantom. 


An elderly man, who had lost the phantom connected with a thigh amputation, 
fractured the neck of the femur of the stump. Surgical treatment of the fracture 
produced a satisfactory functional result but return of the phantom. 


Patients may say that the painless phantom limb feels more or less normal 
and gross movements may be preserved. There may even be an illusion 
that the hand can pass through the trunk without obstruction. 


PAINFUL PHANTOM LIMB 
It is noteworthy in these cases that, more often than not, the whole of the 
amputated portion of the limb is the phantom. The onset of pain is at the 
time of the appearance of the phantom and the pain is often continuous. 
It may be no more than an abnormal sensation—such as discomfort, an 
ache or cramp—or severe, being described as burning or due to great 
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swelling. Fatigue and sleeplessness and a tender amputation stump may 
exacerbate symptoms until the pain in the phantom is comparable to that 
of causalgia. The pain of a cardiac affection such as angina pectoris may 
cause symptoms in a left phantom arm. Nerve-root irritation of the cervical 
or lumbar plexus may produce symptoms in a phantom corresponding to 
those recorded in normal limbs. It is also remarkable that the victim of 
paralysis agitans (Parkinson’s disease) may say he has a trembling in a 
phantom. 


THE AMPUTATION STUMP 

It used to be thought that the condition of the stump had an important 
bearing on the existence of, and symptoms arising in, a phantom limb. It is 
doubtful if this is really so and it is not possible to find out if there is a 
smaller number of phantoms arising now in amputees, who probably have 
better stumps than forty years ago. Sepsis in the stump was considered to 
be a factor of some importance in the onset and continuance of the phantom, 
possibly owing to inflammation of nerves in the stump. Antibiotics have 
practically abolished this possible cause and dispelled the idea that it was 
chronic sepsis which made any phantom painful. In France, however, it is 
considered that if the fibro-neuromas are exceptionally tender, owing to 
inflammation of nerve tissue in the bulb, they do play a part in the production 
of pain in a phantom. 

It is usual to find the stump of normal appearance, free of cyanosis, 
cedema and trophic ulceration, but not infrequently touching the stump or 
placing it in some positions may increase the pain in the phantom. When 
pain is severe it is usual to find the stump useless, pain being dominant 
over adaptive functions. 


THE PATHOLOGICAL PHYSIOLOGY OF PHANTOM LIMBS 
Study of this condition leads to certain realizations; that :— 

(a) in a painless phantom, the peripheral parts are represented, these 
having well-developed sensory end-organs capable of recording the 
body shape; 

(b) phantom pain results from excessive stimulation of nerve tissue; 

(c) phantom posture corresponds to that at the time of amputation, and 

(d) voluntary movement in phantom fingers and toes (and less often in 
larger segments) is possible. 

The destruction of the cortical sensory receptive mechanism in the 
parietal lobe causes immediate abolition of the phantom limb. It is interest- 
ing to note that recent work reveals that phantom sensation in organs other 
than limbs occurs after surgical removal. Although it may be tempting to 
think that Nelson was right in believing that the phantom fingers of his 
amputated arm provided a ‘direct proof of the existence of the soul’, the 
phantom is regarded today as the expression of intactness of corporeal 
awareness or body image. 
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TREATMENT 
It is more likely that a painless phantom will disappear than one that is 
painful. 

Preventive.-—Phantom limbs are experienced less when the amputation 
is undertaken at a hospital equipped for the postoperative treatment. 
Unfortunately in all countries emergency operations have to be performed 
at the ‘nearest hospital’. Ideal conditions exist when there is a staff accus- 
tomed to postoperative treatment of the amputee, both psychological and 
surgical. The expert bandaging, stump exercises and functional re-education, 
including the provision of temporary and permanent prosthesis and walking 
instruction, all limit complications of an amputation. 

For the painless phantom limb.—Provided there is a normal stump, it is 
unwise to advise any form of surgery, and psychological treatment often 
tends to fix or increase symptoms. 

For the painful phantom limb.—So large a variety of treatments to the 
stump, to nerves and to portions of the central nervous system has attracted 
attention that a decision to operate on the brain (leucotomy or on sensory 
cortex), on the spinal cord or nerve roots should be undertaken only after 
very serious consideration. 

Obviously, a stump with tender bone or nerve bulbs and periodic infec- 
tion should be reconstructed, but reconstruction has no place in dealing 
with the pain of a phantom limb. Local injections, repeated ,percussion, 
electrical treatment or shortening of nerves with removal of bulbs some- 
times relieves pain. It is difficult to understand the mode of action of 
sympathectomy in these cases; although results must be considered variable, 
some patients have been relieved of pain. 

A patient having a painless or painful phantom limb should not be 
abandoned by his doctor, but should be provided with all the mental and 
physical help available, difficult though this may often be. 

St. J. D. BuxToN, M.B., F.R.C.S. 
Consulting Orthopedic Surgeon, King’s College Hospital. 


THE PLASMA PROTEINS 


THE plasma proteins comprise albumin, globulin and fibrinogen and amount 
in total to some 6 to 8 g. per 100 ml. of plasma. With the exception of 
fibrinogen, which must be estimated in plasma, determinations are usually 
carried out on serum, as the use of anticoagulants tends to draw water from 
the cells, to dilute the plasma, and consequently to give results lower than 
the true value in circulating plasma. 


FRACTIONS AND ORIGIN 
By ‘salting-out’ techniques the total protein content can be broken down 
into various fractions: 3.5 to 5 g. per 100 ml. albumin, 1.5 to 3 g. per 100 ml. 
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globulin, and from 0.2 to 0.4 g. per ml. fibrinogen. The ratio of albumin to 
globulin is often quoted, but in my opinion it is of little value. The absolute 
values of albumin and globulin are much more helpful and the important 
figures are the minimum value for albumin and the maximum value for 
globulin: any value of albumin above 3.5 g. per 100 ml. is probably normal 
and similarly any value of globulin below about 3 g. per 100 ml. is within 
the normal range. 

In understanding the significance of changes in protein values in disease, 
the source from which the proteins are produced should be considered. 
The albumin and fibrinogen are entirely produced in the liver, and therefore 
parenchymal damage to the liver is liable to produce low values for these 
constituents. Globulin has a much broader source, being produced chiefly 
in the reticulo-endothelial system and the lymphatic tissues: hence a raised 
value for globulin is often met with in infections and in various forms of 
enlargement of the lymph glands, including lymphatic leukemia, but this 
rise is not diagnostic of any specific condition. 

The proteins of the plasma are not inert substances; they undergo rapid 
metabolic changes and are renewed and replaced very frequently under 
normal conditions. 

So far globulin has been referred to as though it were one substance, 
but more recent techniques and comparatively simple applications such as 
paper electrophoresis have shown that ‘globulin’ is a very complex mixture 
of proteins: the globulin fractions thus isolated are described as a and 
x», 8 and y globulins. For ordinary clinical purposes a simple naked-eye 


inspection of the electrophoretic paper strip and description of any increase 
or decrease of one of the fractions, plus an indication of any abnormal protein 
present, are more helpful than any attempt to elaborate values for all the 
globulin fractions. 


THE PLASMA PROTEINS IN DISEASE 
In parenchymatous liver disease there is often a fall in the albumin with a 
rise in globulin, usually shown on the paper strip as a diffuse increase in the 
y-globulin region. Fibrinogen may also be diminished in liver disease. 

Afibrinogenemia or hypofibrinogenemia is sometimes met with as 
an acute post-partum condition, and its recognition is necessary for appro- 
priate therapy. Rapid chemical methods are available for fibrinogen estima- 
tion. Congenital afibrinogenzmia causing a form of hemorrhagic disorder 
also occurs, but is an exceedingly rare condition. 

In chronic nephritis, particularly in the nephrotic stage, the gross loss of 
albumin in the urine often produces a low serum-albumin figure: this is 
usually associated with an absolute increase in globulin, particularly of the 
a, and y fractions. 

Multiple myelomatosis is characteristically associated with a very high 
globulin content of the serum, and excretion of Bence-Jones protein in the 
urine, but either of these findings may be absent. The presence of an abnor- 
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mality of serum protein is common, and shows on electrophoresis as a sharp 
band, unlike the diffuse increase in y-globulin found in liver disease: this 
band usually occurs in the y-globulin region, although it may sometimes 
occur elsewhere, or be absent. 

Occasionally an abnormal protein is found which is called ‘cryoglobulin’ 
on account of its separating from serum when this is cooled, and recently 
attention has been drawn to other abnormal globulins of very large molecular 
weight— the so-called ‘macroglobulins’. Both these appear on electrophoresis 
as fairly sharp bands similar to the myeloma protein. They cannot be 
identified with certainty except by the use of an ultra-centrifuge but, as 
their specific identification does not lead to any more definite therapy, this 
does not matter seriously. 

A high serum globulin content is also often met with in sarcoidosis, and 
in some of the collagen diseases, especially systemic lupus erythematosus. 

The rare condition of congenital agammaglobulinemia, in which a baby 
may have had a series of repeated infections is recognized by the continuing 
complete absence of y-globulin from an electrophoretic strip: a low content 
of y-globulin, however, may occasionally occur temporarily as an unusual 
response to infection. 

SUMMARY 
It cannot be said that estimation of the serum proteins often gives a definite 
diagnosis of the cause of a patient’s illness, but their investigation not 
infrequently gives a pointer to the condition to be specifically looked for, 
and is often of confirmatory diagnostic value. 
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E. N. ALLOTT, D.M., F.R.C.P. 
Director, Lewisham Group Laboratory. 
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NOTES AND QUERIES 


Transport of Spinal Injuries 


Quvuery.—What is the correct first-aid treatment 
for suspected fracture of the spine? Originally 
I was taught that such a case should be carried 
face down in the prone position. I note, how- 
ever, that the Civil Defence First-Aid Manual 
states categorically that the patient must be 
transported on his back. 


preventing hyperextension or acute flexion of 
the spine. Ambulance crews have told me that 
they generally get over this difficulty by pulling 
the victims out either by their feet or by their 
shoulders. I have no personal experience of this 
problem. 

On several occasions I have given roadside 
first-aid to very seriously injured people who 
have been thrown clear of the accident debris. 
It is remarkable how quietly they lie in the 
position in which they have fallen, with their 
muscles in spasm protecting the underlying 
bone and joint injuries. Since any added move- 
ment immediately causes a fresh spasm of pain, 
I have carried out my examination in such con- 
ditions leaving the victims in the original 
position in which they had fallen and restricted 


Rep.y.—Like most surgeons my experience of 
first-aid treatment of serious injuries at the 
accident site is limited. The first problem is the 
safe extraction of such injured from the debris 
of their accident: for example, from the smashed 
and badly crushed interior of a car or from the 
cab of a lorry—before any sort of examination 
is possible to ascertain the nature of their in- 


juries. Fortunately such injured people are 
often unconscious during what is a major opera- 
tion. At this stage care should be exercised in 


my activities to wound cover alone until the 
arrival of the ambulance. 
The arrival of the ambulance with its stretcher 
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presents the next problem. How to lift patients 
with suspected spinal injuries on to the 
stretcher? This is the move that has caused 
considerable confusion in the instructions con- 
tained in first-aid manuals. If this /ift is carried 
out by two attendants—one at the victim’s 
knees and the other at the shoulders—hyper- 
flexion of the spine can occur with obvious 
danger to the cord. The old manuals therefore 
advocated turning the patient on his face before 
lifting him on to the stretcher. It is now recog- 
nized that the same type of two-attendant lift 
hyperextends the spine, itself a recognized 
danger to the cord in certain types of fracture- 
dislocation with locked articular facets. The 
safest method is to lift the patient in the position 
in which he is found without preliminary 
moves, and on to the stretcher brought as 
closely to his side as possible. 

As to the position of the patient on the 
stretcher during transport, this should be on the 
back with face up. This position allows adequate 
splinting of associated limb injuries, easy breath- 
ing and clear observation of the injured patient 
by the ambulance crew during transport. I once 
observed the condition of a patient immediately 
on his arrival at hospital after he had been 
transported face down on the stretcher (because 
it was thought that he had a spinal fracture). 
The lesions were subsequently shown to be a 
compound fracture of the femur and multiple 
rib fractures, with facial injuries. On his arrival 
at the hospital his respiratory difficulties were 
extreme and he was in a serious general shocked 
condition. 

As a method for first-aiders the ‘face down’ 
position both for lifting on to the stretcher and 
for subsequent transport on the stretcher in the 
ambulance is to be condemned. 

W. GISSANE, CH.M., F.R.C.S, 


Repeated Fetal Abnormalities 


Query.—A married woman, aged 22, has con- 
sulted me on the advisability of starting a fourth 
pregnancy. She has had no past illnesses and 
her husband is also well. Their Wassermann 
reactions are negative and the wife is Rhesus- 
positive. Their first baby had a congenital 
heart, with malrotation of the gut, and died a 
few months after birth. The second baby had a 
normal delivery and is healthy with no known 
abnormality. The third baby died three days 
after birth—meningocele with paraplegia, and 
hydrocephalus. 

They would like to have another child but 
are scared that they will have another abnor- 
mality. What are the chances of this? 


Rep.ty.—The question as to the recurrence of 
fetal abnormality in a family is still a difficult 
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one to answer. The history given}here is not 
complete; for example, if the mother had 
rubella in the first pregnancy an immediate 
explanation for one of the unfortunate events 
would be given. Similarly, it would be valuable 
to know if the question of consanguinity in the 
marriage arises. 

In general, it seems to be quite definite that 
the chance of recurrence of some type of fcetal 
abnormality is more likely in a family where it 
has previously occurred. Murphy estimated the 
chances as being twenty-four times greater than 
in the general population. Penrose found sixteen 
cases of deformity in 207 families where one 
baby had previously been born abnormal. The 
types of deformity stated in the case in question 
being dissimilar and of a recessive type would 
not make one advise against further children, 
especially as the mother is young, but it is 
difficult to give statistical odds on the chances. 

KENNETH Bowes, M.D., M.S., F.R.C.S., F.R.C.0.G. 


Dupuytren’s Contracture 

Query (from a reader in South Africa).—My 
wife, aged 34 years, has suffered from Dupuy- 
tren’s contracture for about four years. There 
are marked contractions of both thenar and 
hypothenar eminences resulting in pain and 
weakness on grasping objects. She had one 
course of x-ray therapy in 1954, consisting of 
six weekly treatments of 1oor each. There was 
marked improvement symptomatically. In 
March 1956, she had four treatments of roor 
each, without any improvement. Her mother 
and paternal grandfather had marked Dupuy- 
tren’s contracture. Is there any further treatment 
available? 


Rep.ty.—This query presents certain unusual 
features. First, Dupuytren’s contracture is un- 
usual in a woman. Secondly, it is unusual to 
start at the age of thirty, and thirdly, involve- 
ment of the thenar eminence is extremely rare. 
Pain is an unusual feature in Dupuytren’s con- 
tracture, and weakness in gripping is rarely 
complained of. 

It is not possible to give any useful advice in a 
case such as this because of the obvious anoma- 
lous features. Ordinarily the treatment is sur- 
gical. X-rays are considered by some to be of 
transitory benefit but in the presence of de- 
formity the only treatment seriously to be con- 
sidered is either fasciotomy, that is to say 
division of the thickened bands causing the 
contracture, or excision of these bands together 
with the surrounding palmar fascia. 

RONALD FURLONG, M.B., F.R.C.S, 


Coloptosts 
Query.—What does one do for a woman patient 
of 32 who has suffered mediocre health for the 
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past five years, and in whom cholecystography 
follow-up shows a U-shaped transverse colon 
sinking deeply into the pelvis with evidence of 
spasticity? She is asthenic, slightly constipated, 
and mildly neurotic. 


Rep.y.—lIt is not quite evident how cholecysto- 
graphy has demonstrated the transverse colon, 
and before advising treatment it would be wise 
to have a barium enema carried out to outline 
fully its position and to exclude any organic 
abnormalities. A low U-shaped transverse colon 
is unlikely itself to be causing any symptoms by 
virtue of its position, but if there is associated 
diverticulitis or colitis this might cause 
abdominal discomfort and perhaps some general 
ill health. It is generally agreed that any benefits 
which follow abdominal exercises, massage or 
the wearing of special belts for a dropped or 
low colon are due to suggestion and not to any 
direct effect upon the position of the bowel. 
Asthenia and constipation are rarely, if ever, 
directly due to coloptosis and it is usually wise 
in treatment to direct the patient’s attention 
away from her bowel and to more general causes 
of her symptoms. 

One of the most usual causes of long- 
continued mediocre health is anxiety, and if the 
patient is mildly neurotic it would seem best to 
treat this condition and ignore the position of 
the colon and the slight constipation. Such 
treatment would, of course, involve discussion 
and explanation of psychological causes of 
exhaustion, and an attempt to help the patient to 
adapt herself to her life and to her symptoms. 
Sedatives and help with sleep would in this 
case be more likely to help than any laxatives, 
‘tonics’ or special diets. 

Tuomas Hunt, D.M., F.R.C.P. 


Morphine and Urinary Secretion 
Query.—Is there any substantial evidence that 
morphine decreases urinary output by the kid- 
neys, as opposed to causing retention of urine 
within the bladder? I have been advised against 
the use of morphine in eclampsia and pre- 
eclampsia on these grounds. 


RepLy.—De Bodo (F. Phar macol., 1944, 82, 74) 
has shown that morphine decreases urinary sec- 
retion by causing release of antidiuretic hor- 
mone. It also increases excretion of oxytocin, 
and for these two reasons its use is contraindi- 
cated in pre-eclampsia. 

Proressor G. M. BULL, M.D., F.R.C.P. 


Thrombophlebitis and 
Phlebothrombosis 


Query.—My impression is that there is no 
consistent policy in the management of venous 
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thrombosis. The distinction between thrombo- 
phlebitis and phlebothrombosis is too hard and 
fast. This is recalled by some recent cases :— 

A patient with a superficial thrombophlebitis 
in a varicose vein was treated with rest and 
penicillin. The thrombosis continued to extend 
and I asked for admission to hospital. This was 
refused and the patient developed a pulmonary 
embolus. An exactly similar case was admitted 
to hospital but was not put on anticoagulants 
until, while in hospital, she developed multiple 
pulmonary emboli. A third case had superficial 
venous thrombosis of the left leg near the ankle. 
She was put on partial bed rest for ten days, 
after which she was allowed to be ambulant. 
After five days on her feet she developed a fatal 
pulmonary embolus, apparently from deep veins 
in the right calf. At the time of allowing her 
up, there was no clinical evidence of any lesion 
in this area, 

A final case, which I saw recently, presented 
a few days after childbirth with superficial 
venous thromboses affecting the left calf and in 
both thighs. She was admitted to hospital but 
no anticoagulant treatment was given. The 
patient did well. The obstetrician concerned 
stated that he never treated such cases with 
anticoagulants. 

The problem of venous thrombosis is a 
common one in general practice. I have decided 
on the following policy and would appreciate 
your comments:—{1) If a limited area is 
involved, I keep the patient ambulant, and 
provide support and give penicillin. (2) If the 
lesion extends, or is at all extensive, I refer the 
patient to hospital for anticoagulant therapy. 
(3) If this is refused, and hospitals do not 
willingly accept this type of case, then one has 
no alternative but to keep the patient under 
constant review for possible extension of the 
superficial lesion or the concurrent development 
of deep thrombosis. 

From my experience it is apparent that this 
policy will not always prevent the development 
of pulmonary emboli, and I consider that, 
ideally, anticoagulant therapy should be given 
in all cases. I would, however, appreciate the 
comments of an experienced physician. 


Rep_y.—The points raised in this query are 
indeed cogent. The distinction between throm- 
bophlebitis and phlebothrombosis is not hard 
and fast, and often, as the reader intimates, the 
two conditions merge. In clinical practice most 
cases fall midway between the two ends of the 
spectrum. In many instances, venous throm- 
boses clear up spontaneously without further 
extension and without causing pulmonary 
emboli: an example is the patient mentioned 
above who developed superficial thrombosis 
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after childbirth. In other instances, where the 
inflammatory component is not great, the 
thrombosis may extend and pulmonary emboli 
occur as exemplified in the first three cases 
cited above. 

The policy suggested is sound and in keeping 
with modern practice. Lack of marked inflam- 
mation, extension of the disease, and involve- 
ment of more than one vein all call for anti- 
coagulant therapy. Until this is more widely 
appreciated there will continue to be cases of 
pulmonary emboli, some of which will be fatal. 

RICHARD BAYLISS, M.D., F.R.C.P. 


Treatment of Lambliasis 


Query.—What is the currently recommended 
treatment for lambliasis in a small child (aged 
three)? There is a history of recurrent diarrhea, 
and cysts found in the fxces. 

Repty.—Mepacrine, 0.05 g. twice daily after 
meals for five days, is the recommended dosage 


for a child of three. The bitter taste of the 
tablets can be minimized by giving them 
crushed and mixed with honey. 

D. R. SEATON, M.B., M.R.C.P. 


Non-spermicidal Lubricant 


Query.—I have been asked by a young couple 
to recommend a non-spermicidal lubricant to 
use in order to facilitate intercourse. Is ‘KY’ 
jelly suitable or, if not, could you tell me what 
to suggest? 
Repty.—There are various non-spermicidal 
lubricants on the market. ‘KY’ jelly is entirely 
suitable although some object to its rather pene- 
trating odour. Alternative preparations which 
can be recommended are ‘lubafax’ and ‘prentif 
lubricant jelly’. These preparations are all 
water-soluble, which is a great advantage over 
a greasy preparation, and all would appear to 
be entirely non-toxic. 

JOSEPHINE BARNES, D.M., F.R.C.S., F.R.C.O.G,. 
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Nystatin in Moniliasis 


THE results of the use of nystatin in 122 cases of 
moniliasis are reported by E. T. Wright et al. 
(Journal of the American Medical Association, 
January 12, 1957, 163, 92). Nystatin was used 
in the form of ointments, solutions, powder, 
troches, capsules, suppositories and jelly. The 
ointment and gel consisted of a plasticized petro- 
latum base containing 5000 to 200,000 units of 
nystatin per gramme of ointment base. Two 
types of solution, containing 5000 to 100,000 
units per ml., were used. One was propylene 
glycol solution, and the other contained 2% pro- 
caine hydrochloride and 0.25% polysorbate 80. 
The latter’solution was prepared both with and 
without 2.5 mg. of hydrocortisone per ml. The 
powder contained 175,000 units per teaspoon. 
Each troche contained 2000 units; in addition, 
some of them contained 2.5 mg. of neomycin 
sulphate and 0.25 mg. of gramicidin. The cap- 
sules and tablets that were used as troches and 
suppositories contained 125,000 to 500,000 
units, The suppositories for vaginal use con- 
tained 10,000 to 100,000 units, and some con- 
tained the same amount of neomycin and 
gramicidin as the troches. 

Of the 42 patients with oral moniliasis, 19 
showed an excellent response and 22 a good 
response. Of the 17 cases of vaginal moniliasis, 
nine showed an excellent response and eight a 
good response. Of the 63 patients with cutaneous 
moniliasis, the results were excellent in 25 and 


good in 34. In the 16 patients with cutaneous 
moniliasis who were treated with the solution 
containing hydrocortisone, the treatment period 
was almost 50%, shorter than in those treated 
with the solution containing no hydrocortisone. 
In the treatment of intertriginous infections the 
solution was found more satisfactory than the 
ointment. No side-effects were observed. The 
period of treatment ranged from three days to 
one month. 


Benzathine Penicillin in Syphilis 


‘A SINGLE injection of 2.5 million units of benza- 
thine penicillin G, in early infectious syphilis, 
produces results equal, if not superior, to those 
obtained with schedules employing 4.8 million 
units of procaine penicillin and aluminium 
monostearate’, according to C. A. Smith and his 
colleagues (Bulletin of World Health Organiza- 
tion, 1956, 15, 1087). In the series of cases upon 
which their report is based they have had no 
failures among §2 patients treated for sero-nega- 
tive primary syphilis, 27 of whom have been 
followed for more than a year, and 11 for more 
than two years. Among 67 patients with sero- 
positive primary syphilis, two (4%) have re- 
quired further treatment: one for serological 
relapse and one for reinfection. Of 155 patients 
treated for secondary syphilis, 90 of whom have 
been observed for more than a year, and 37 for 
more than two years, the cumulative re-treat- 
ment rate was 5.5% (0.9% serological or clinical 
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failure, and 4.6% reinfection). The sero-nega- 
tivity rates for the three stages two years after 
treatment are: 100% for sero-negative primary, 
96%, for sero-positive primary, and 94.5% for 
secondary syphilis. On the other hand, prelim- 
inary data suggest that a single injection of 2.4 
or 2.5 mega units of benzathine penicillin may 
be inadequate for the treatment of asympto- 
matic neurosyphilis. Thus, by the eighteenth 
month following treatment, 21% of the patients 
with asymptomatic neurosyphilis treated with 
benzathine penicillin G had relapsed, compared 
with 10.5% of those treated with other penicillin 
G preparations. 


Acetazolamide in Pre-Eclamptic 
Toxemia 

‘ACETAZOLAMIDE [‘‘diamox’’] is a useful adjuvant 
to the treatment of pre-eclamptic toxemia’, ac- 
cording to Raymond Shanahan (Journal of the 
Trish Medical Association, February 1957, 40, 
57). This conclusion is based upon the findings 
in 22 patients, including nine primipare. 
Patients were accepted’ for inclusion in the in- 
vestigation if the blood pressure remained above 
130/90 mm. Hg after two days’ bed rest in hos- 
pital. All the patients had an initial period in 
hospital before acetazolamide was administered. 
If the nett daily fluid loss following acetazola- 
mide was increased by more than 420 ml., com- 
pared with the control period preceding its use, 
the result was classified as ‘good’. If the nett 
loss was increased by 280 to 420 ml., the result 
was assessed as ‘fair’. The daily dose of acetazo- 
lamide was 250 mg. It is recommended that this 
dosage be maintained until the response ceases. 
After two days without treatment, administra- 
tion is started again, and this cycle is continued 
for the duration of pregnancy. In this series, 
‘good’ results were obtained in 11 patients, in- 
cluding five primipare, and ‘fair’ results in two 
(one primipara). There was no significant altera- 
tion in blood pressure, even in those who had a 
satisfactory diuresis. No side-effects were ob- 
served. Two stillbirths occurred in the series, 
but each was in a patient with a ‘very severe 
toxemia’. 


Chlorpromazine in Malignant 
Disease 

THE effect of oral chlorpromazine as an adjunct 
in the relief of pain has been studied in 76 
patients by J. W. Dundee (British Journal of 
Anasthesia, January 1957, 29, 28). ‘Very good 
results’ were obtained in subjects with malig- 
nant disease, but ‘not so good results’ in other 
type of pains. The series included 38 patients 
with malignant disease, 25 with ‘nerve’ pains, 
and six with osteoarthritis. Chlorpromazine by 


THE PRACTITIONER 


itself possessed little analgesic value, but in 
conjunction with analgesics it produced satis- 
factory relief of pain in 32 (89%) of the patients 
with malignant disease. The initial daily dose of 
chlorpromazine was 25 mg., which was gradually 
increased, if necessary, to a total of 50 mg. four- 
hourly during the day (250 mg. daily). This 
total was never exceeded. The best results were 
obtained with a combination of chlorpromazine 
and levorphan. Codeine compound tablets B.P. 
combined with chlorpromazine gave good 
results in patients with moderately severe pain, 
and often proved more efficacious and produced 
less side-effects than the more powerful anal- 
gesics. Side-effects due to chlorpromazine were 
encountered in about two-thirds of the patients, 
but in only two cases were these serious enough 
to require discontinuation of treatment. Atten- 
tion is drawn to the fact that in 10 patients 
pyrexia occurred during the second week of 
treatment, and that one of these patients 
subsequently became jaundiced. It is therefore 
recommended that serum bilirubin and alkaline 
phosphatase determinations and _ leucocyte 
counts be carried out at frequent intervals in 
patients who are having prolonged treatment 
witb chlorpromazine. 


‘Nitromin’ in Malignant Disease 


Tue effect of a nitrogen mustard analogue— 
nitrogen mustard -N-oxide (‘nitromin’)—in 19 
cases of advanced malignant disease or reticu- 
loses has been studied by B. A. Stoll (Medical 
Fournal of Australia, December 15, 1956, ii, 
882). This analogue is said to have the advantage 
of a relatively high ratio of tumour depression 
to marrow depression. Further, complications of 
nausea and vomiting are said to be minimal. 
There were two cases of malignant melanoma 
and two cases of lymphosarcoma in the series, 
and all four showed temporary regression of 
tumour masses during treatment. There was 
temporary regression in three of the 10 cases of 
advanced carcinoma. The one case of embryoma 
of the kidney showed no response. There was no 
response in the two cases of lymphosarcoma, and 
only a partial response in the two cases of Hodg- 
kin’s disease. The dose, orally or intravenously, 
is 1 mg. per kg. body weight. The usual dose for 
adults was 50 mg., dissolved in 50 ml. of saline, 
daily, either intravenously or orally at least three 
hours after a meal or the last thing at night. A 
full course generally comprises 750 mg. over a 
period of fifteen to twenty days. Response is 
often apparent after the first week of treatment. 


Hypnosis for Hyperemesis 
Gravidarum 


TWELVE cases of hyperemesis gravidarum suc- 
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cessfully treated with hypnosis are reported by 
S. W. Giorlando and R. F. Mascola (American 
Journal of Obstetrics and Gynecology, February 
1957, 73, 444). All were severe cases and all 
benefited from this treatment. The only preg- 
nancy which did not result in a normal baby was 
that in a woman who had a spontaneous abortion 
at 12 weeks. Her previous pregnancy had also 
terminated in a spontaneous abortion—at 8 
weeks. In nine cases there was relief of vomiting 
after one session, two patients required two ses- 
sions, and one required three sessions. Eight 
patients had one or more additional monthly 
sessions of hypnosis. Details are given of one case 
in which vomiting persisted after admission to 
hospital in spite of intravenous fluids and bar- 
biturates. ‘Strong consideration’ was being given 
to the possibility of therapeutic abortion when, 
‘in desperation’, it was decided to try hypnosis. 
She was able to retain fluids on the same day as 
the first session of hypnosis, and intravenous 
fluids were stopped immediately. Further hyp- 
nosis sessions were given as a prophylactic meas- 
ure, and pregnancy thereafter pursued a normal 
course. The view is expressed that the methods 
of hypnosis in such cases are ‘simple and can be 
mastered by any physician’. 


Psoriasis and Arthritis 


‘THREE groups of patients have been analysed by 
V. Wright (British Journal of Dermatology, 
January 1957, 69, 1): 42 with psoriasis and 
arthritis, 55 with rheumatoid arthritis only (all 
of these had a positive Waaler-Rose differential 
agglutination test [D.A.T.]), and 310 with 
psoriasis only. Of the first group, eight with 
arthritis other than ‘erosive arthritis’ (the term 
‘erosive arthritis’ is used in preference to rheu- 
matoid arthritis so that the issue may not be 
prejudged) showed no feature which was not 
explicable on the chance coincidence of the two 
diseases. Of the 34 patients with erosive arthritis 
and psoriasis, 94°) had a negative D.A.T. This 
is taken to suggest that the combination of 
psoriasis and erosive arthritis is than 
coincidence of two common diseases, since the 
D.A.T. was positive in over 80°, of patients 
with rheumatoid arthritis. ‘It suggests that in 
those with a negative D.A.T. the arthritis either 
is modified by the psoriasis, or more probably 
is a distinct entity’. The finding of tendon 
sheath effusions and subcutaneous nodules (both 
classical manifestations of rheumatoid arthritis) 
in only one patient in the series—one of the 
two with a positive D.A.T.—‘lends weight to 
the suggestion that these two were true rheu- 
matoid patients, while the others formed a dis- 
tinct group’. Two other points of interest 
brought out by this investigation are that of the 
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34 patients with erosive arthritis, 18 were men 
and 16 were women (whereas both rheumatoid 
arthritis and psoriasis, occurring singly, are 
commoner in women), and that the nails were 
involved in 87°, of the patients with erosive 
arthritis, compared with only 18% of those with 
uncomplicated psoriasis. 


Urinary Calculi 

IN a review of the pathogenesis of urinary cal- 
culus formation, Mary G. McGeown and G. M. 
Bull (British Medical Bulletin, January 1957, 
13, 53) conclude that ‘the current hypothesis 
that stone formation is due to a deficiency of 
some substance which holds calcium in solution 
in normal urine, or to an excess of some sub- 
stance with which calcium forms an insoluble 
complex, cannot be regarded as proved’. They 
consider that there is a relationship between 
hypercalciuria and stone formation, and that in 
every case of renal calculus the possibility of 
hyperparathyroidism, with its accompanying 
hypercalciuria, should be considered. They 
report that of 76 patients who have been in- 
vestigated from this point of view, 28 have been 
selected for exploration for parathyroid tumours. 
In the 15 cases so far operated on, six tumours 
and four glands with histological hypertrophy 
have been found. The view is expressed that 
there is no direct evidence that infection plays 
any essential part in the initiation of calculi, 
although it seems probable that it may en- 
courage the growth of calculi in those already 
predisposed to them. The prophylaxis against 
recurrences of calculi after surgical removal 
rests upon the maintenance of a high fluid 
intake, and the treatment of coexisting urinary 
infection. A high fluid intake is particularly 
important in the evening—to prevent a con- 
centrated night urine. 


Clubbing of the Fingers 

Anatcysis of the clinical findings in a series of 
27 patients with drumstick clubbing of the 
fingers, who attended the department of thoracic 
medicine, St. Thomas’s Hospital, for a variety 
of respiratory ailments, failed to yield a common 
clinical denominator which might illuminate 
this association with lung disorders, according 
to L. Cudkowicz and D. G. Wraith (British 
Journal of Tuberculosis and Diseases of the 
Chest, January 1957, §1, 14). In this series not 
one single factor emerged which was common 
to all patients. This applied to age, sex, history, 
physical signs in lungs or heart, pulse pressure, 
chest radiography, bronchography, electro- 
cardiography, respiratory function tests, hemo- 
globin values, and arterial oxygen saturations. 
This absence of a common clinical denominator 
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is taken to indicate the presence of an additional 
anomaly, and this, it is suggested, may be the 
formation of pre-capillary broncho-pulmonary 
anastomoses in abnormal lobes. Such anasto- 
moses have been noted near lung cancers asso- 
ciated with painful clubbing, and it is known 
that clubbing disappears after excision of small 
lung tumours and of arteriovenous aneurysms 
of the lung. In three patients in the present 
series bilateral pre-capillary broncho-pulmonary 
anastomoses were associated with pulmonary 
hypertension. The mechanism whereby such 
anastomoses influence the genesis of clubbing 
remains a matter of conjecture. 


Vitamin D Anaemia 

IN reporting four cases of unexplained anemia 
in adults which turned out to be the result of 
vitamin D intoxication, W. B. Scharfman and 
S. Propp (New England Journal of Medicine, 
December 27, 1956, 255, 1207) express the 
opinion that ‘at present there seems little justi- 
fication for the therapeutic use of vitamin D in 
a wide variety of conditions such as arthritis, 
allergic diseases such as asthma and pollinosis, 
psoriasis, acne, sarcoid and trichinosis’. In all 
four cases recorded the intake of vitamin D had 
been between 50,000 and 150,000 units daily 
for several years. The anemia was uniformly 
normochromic and normocytic, and the hemo- 
globin level varied from 8.3 to 10.75 g. per 
100 ml. All four patients had varying degrees 
of renal failure attributed to vitamin D intoxi- 
cation. The ana#mia was considered to be due 
to the azotemia resulting from the renal failure, 
but ‘a direct toxic effect on the bone marrow 
cannot be excluded’. Treatment consists of 
immediate stoppage of vitamin D administra- 
tion, and the administration of a low-calcium 
diet and a high-fluid intake. Transfusion was 
not required in any of the cases recorded here. 


Cortisone Eye-drops 

‘A SIMPLE suspension of cortisone acetate pow- 
der as received from the manufacturers is not 
suitable for use as eye-drops’, according to J. 
Flitcroft and M. E. Birchall (Pharmaceutical 
Journal, February 2, 1957, 178, 79). An ’elegant 
dispersion’, however, can be obtained by the 
use of ‘unemul’, which is described as a ‘smooth 
gelatinous form of hydrated aluminium oxide 
with emulsifying, wetting and suspending pro- 
perties’. Finely ground cortisone acetate is tri- 
turated thoroughly with an equal proportion of 
‘unemul’ until a smooth paste is produced. 
Benzalkonium chloride (0.02%), prepared by 
diluting a 1% aqueous solution kept for oph- 
thalmic use, is used as the bactericide, and 
methylethylcellulose (0.5%), prepared from a 
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20% stock paste, is included as an auxiliary sus- 
pending agent. Sodium chloride, dissolved in a 
suitable quantity of distilled water, is then 
added, and, finally, the whole is made up to 
volume. The formula is therefore as follows :— 
Cortisone acetate I 
*‘Unemul’ I 
0.02 
0.05 


0.75 
to 100 


Benzalkonium chloride 
Methylethylcellulose 
Sodium chloride 
Distilled water 
The product is described as ‘a very fine sus- 
pension, the consistency of a thin milk, which is 
non-irritating to the eye and is not liable to 
crystal growth’. Cortisone acetate, finely pow- 
dered and triturated with its own weight of 
‘unemul’, may be stored in a tightly closed con- 
tainer for up to about forty-eight hours before 
use, when it will be readily ‘wetted’ by water. 
If this stock dispersion is stored for any longer 
period, the eye-drops in which it is used tend to 
show crystal growth after a few days. 


Silver Nitrate Stains 
Tue following solution is said by D. J. Steward 
(British Dental Journal, February 19, 1957, 102, 
143) to be ‘very effective’ in the removal of 
silver nitrate stains :— 
Bichloride of mercury 


Ammonium chloride 10 parts 
Distilled water 80 parts 


The solution is ‘equally effective either on the 
skin or on fabric’. The stain is rubbed briskly 
with gauze soaked in the solution, and the area 
is then rinsed in cold water. 


10 parts 


Spasmodic Cough and Hiatus 
Hernia 


A VIOLENT fit of coughing on lying down is 
described by Ch. Debray and J. P. Hardouin 
(Presse Médicale, February 2, 1957, 65, 207) as an 
important diagnostic symptom of hiatus hernia. 
The usual story is that the patient gets off to 
sleep quite easily, but is wakened up, usually in 
the small hours of the morning, by a violent, 
spasmodic fit of coughing, which compels him 
to sit up in bed to obtain relief. The bout usually 
lasts for only a few minutes, and the patient 
then settles down to sleep for the rest of the 
night. It is not accompanied by any expectora- 
tion. Not infrequently it is accompanied by 
heartburn and waterbrash. Patients who are sub- 
ject to this spasmodic cough often find that one 
particular position in bed tends to bring it on. 
Thus, some are only subject to it when they lie 
on the back, whilst others experience it when 
they lie on either the right or the left side. The 
cough is attributed to regurgitation of the gastric 
contents irritating the glottis. 
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Symposium of Tuberculosis. Edited by 
F. R. G. Hear, M.p., F.R.c.p. London: 
Cassell and Co. Ltd., 1957. Pp. xvi and 
755. Figures 54, plates 78. Price £5 5s. 

ALTHOUGH it will be valuable to the tuberculosis 
worker in. Britain, clearly Professor Heaf has 
edited this book with a much wider public in 
mind: in areas of the Commonwealth and the 
Colonies where tuberculosis control is less estab- 
lished. He implies this aim in his foreword and 
the dust cover refers to ‘countries where the 
tuberculosis morbidity and mortality rates 
remain high’. This perhaps is one reason for 
giving detailed mention to some methods of 
treatment, for instance artificial pneumothorax, 
which have lost popularity in this country. Al- 
though the indications and techniques of active 
treatment are well covered on the whole (very 
little is said, however, about methods of assess- 
ing respiratory function, and the treatment of 
tuberculous meningitis is scantily dealt with; 
e.g. there is no mention of isoniazid), they oc- 
cupy only four chapters—including those on 
non-respiratory and children’s tuberculosis— 
out of the thirteen. There is no section on path- 
ology as such. The construction is therefore 
different from that of most books on tuberculo- 
sis and is exceptional in its detailed attention to 
the over-all picture. 

Naturally, such a symposium could not be 
compiled without including the personal views 
of the collaborators (possibly most obvious in 
the chapter on non-respiratory tuberculosis), 
but generally they will be found balanced and 
acceptable. The admirably factual chapter on 
tuberculosis in industry might have been im- 
proved by a discussion on methods of combating 
the disease in this field. The introduction, which 
the editor himself writes, is of great interest as a 
summary of the conclusions of one who must be 
unique in his experience of the tuberculosis 
problem in so many countries. The short ‘plan 
of approach’ which occupies some three pages 
towards the end of this introduction gives a 
ground plan for anyone starting to assess the 
problem in a community. This is a book which 
physicians interested in public health or tuber- 
culosis anywhere ought to possess and study. 


Modern Trends in Geriatrics. Edited by 
WIL.1aM Hopson, M.D., D.P.H. London: 
Butterworth & Co. (Publishers) Ltd., 
1956. Pp. vii and 422. Figures 68. Price 
72s. 6d. 

THs symposium deals with a wide variety of 

subjects of practical importance in the treatment 


of the elderly. Some of the outstanding contri- 
butions are: ‘Arteriosclerosis and Hypertension’ 
by Dr. F. H. Smirk, ‘Chronic Bronchitis’ by 
Dr. F. J. Flint, and ‘Orthopedic Surgery’ by 
Mr. Cecil Flemming. A summary of the thera- 
peutic agents used in the treatment of the com- 
mon conditions encountered in the elderly is 
given by Professor G. M. Wilson. Dr. J. H. 
Sheldon’s account of ‘Problems in the Home 
Care of the Elderly’ is most stimulating and 
indicates the need for a more careful clinical 
investigation into the common causes of dis- 
ability in old age. Those responsible for the 
future planning of the geriatric services will find 
much useful advice in Dr. W. Morton’s chapter 
on hospital care. 

Professor Hobson and the other contributors 
are to be congratulated on producing a book 
which will be of great interest to general practi- 
tioners, hospital physicians, medical officers of 
health and administrative medical officers. 


Pulmonary Emphysema. Edited by ALVAN 
L. BarAcH, M.D., and HyLan A. BICKER- 
MAN, M.D. Baltimore: Williams & Wilkins 
Co.; London: Bailli¢re, Tindall & Cox, 
1956. Pp. x and 545. Illustrated. Price 80s. 


Tuis is certainly the most comprehensive book 
that has been written on this subject. It falls into 
two halves. In the first there are eight chapters 
on the causes and on the management of em- 
physema, as carried out at the Presbyterian 
Hospital, New York, by the editors and Dr. 
Gustav Beck. The relative lack of emphasis on 
chronic bronchitis as the forerunner of emphy- 
sema may surprise English readers, although full 
emphasis is given to the importance of exacerba- 
tions of infection in causing respiratory failure. 
The importance of using oxygen with caution to 
avoid undue respiratory depression is stressed. 
There is naturally a good deal about the use of 
helium mixtures, positive-pressure breathing 
and the various machines for assisting both res- 
piration and cough for which Dr. Barach is well 
known, and a whole chapter, perhaps rather un- 
critical, on breathing exercises and other meth- 
ods to ‘restore’ diaphragmatic function. The use 
of bronchodilatation, postural drainage and ad- 
renal hormones is fully discussed but again with 
rather more enthusiastic claims for success than 
can readily be accepted by those with experience 
of the intractable cases which are not infrequent. 
The second half of the book contains seven 
chapters on various aspects of the disturbances 
of pulmonary function encountered in emphy- 
sema, written by acknowledged experts, but in 





512 


a manner which is easy to follow. There are also 
chapters on the treatment of bronchial infection 
and on various surgical procedures—which are 
not considered to be effective except for resec- 
tion of localized overdistended bulle. 

This book will be a valued addition to the 
shelves of the many doctors who are becoming 
concerned with the fascinating etiological, func- 
tional and therapeutic problems presented by 
emphysema. For the busy practitioner the prac- 
tical chapters are too verbose and optimistic 
whilst much of the theory is as yet irrelevant to 
practice. The bibliography, although almost ex- 
clusively American and British, is extensive. 


Outline of Fractures. By JOHN CRAWFORD 
ADAMS, M.D., F.R.C.S. Edinburgh: E. & S. 
Livingstone Ltd., 1957. Pp. vii and 248. 
Figures 218. Price 27s. 6d. 

Mr. Apams has followed up his excellent ‘Out- 

line of Orthopedics’ by a companion work on 

fractures. Every word is carefully selected so 

that with remarkable conciseness one is given a 

very readable compendium. It will prove a 

valuable guide not only to senior medical stu- 

dents but, equally important, to general practi- 
tioners for, as the author states, the latter ‘must 
know upon what evidence he should suspect and 
recognize a fracture; he should know the general 
principles of treatment so that he may advise his 
patients intelligently in the intervals between 
their visits to the fracture clinic; and he should 
know the complications that are liable to arise’. 

A copy should be in every hospital casualty de- 

partment: a.worthy companion to more volumi- 

nous works. A feature of particular delight is the 
clarity, simplicity and practical value of the 
illustrations. 


New Bases of Electrocardiography. By 


DEMETRIO SoODI-PALLARES, M.D., with 

the collaboration of RoyaLt M. Ca.per, 

M.D. London: Henry Kimpton, 1956. 

Pp. 727. Figures 523. Price £6 15s. 

IN the opinion of the reviewer, this is the most 
successful attempt which has yet been made in 
the English language to remove clinical electro- 
cardiography from its still mainly empiric 
position and set it on a scientific footing. The 
author is particularly well qualified to write such 
a treatise and has contributed much that is 
original to the subject. He was the first to record 
cavity potential from the human left ventricle 
and has, in fact, devoted a whole chapter to 
intracavity recordings. 

In such a short review it is difficult to single 
out particular sections for special mention, but 
the description of cardiac infarction is certainly 
outstanding, and a fascinating account of the 
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activation process in the human heart is given, 
There is also a good summary of present know- 
ledge concerning vectorcardiography. Perhaps 
the most valuable part of the work is the appen- 
dix, in which the author has drawn together 
from widely scattered sources many of the 
mathematical formule used in electrocardio- 
graphy and has explained their derivation and 
practical application. On the debit side, although 
nearly one thousand references are listed all too 
few are British. Considering that the work is by 
no means a complete account of electrocardio- 
graphy, for example the arrhythmias are hardly 
mentioned as such, the price is high even for 
these days. 

The translation from the Spanish by Dr. 
Calder is brilliant, and he has succeeded in 
making most readable this very technical book. 


Fluid Balance Handbook for Practitioners. 
By WILLIAM D. SNIVELY, Jr., M.D., and 
MicuaeL J. SweeNEy, M.D. Oxford: 
Blackwell Scientific Publications, 1956. 
Pp. xix and 326. Figures 27. Price 515. 

‘THERE are many books on body fluids but few 

are as effectively written for the practitioner 

and the non-expert as this one. The authors 
have, to use an Americanism, fallen over back- 
wards to present the intricacies of salt and 
water metabolism in a comprehensible, easily 
read form. They have been outstandingly suc- 
cessful and their desire for simplification has 
not led to too many errors of fact. Thus, 
although likely to be remembered, it is not 
entirely acceptable to state that a reduction in 
electrolyte concentration of the extracellular 
fluid causes the cells to be filled ‘to the bursting 
point with water’. Some of the more turgid 
prose in the earlier chapters—‘Human extra- 
cellular fluid, that salty liquid which bathes our 
body cells, is truly an ancient fluid. Its pri- 
mordial ancestor was ocean water of the Paleo- 
zoic seas of a third of a billion years ago. It 
was during this period that the remote ancestors 
of the human race forsook their marine home- 
land and ventured ashore to populate the 
greening continents’—may be unpleasing to 

English, in contradistinction to American, 

readers but is readily forgotten and forgiven 

bece use *te book is so good. 


In Their Early Twenties. By Pror. T. 
Fercuson and J. Cunnison. London: 
Oxford University Press, 1956. Pp. vi 
and 110. Price 12s. 6d. 

Tuis is the continuation of the story of 1,349 

Glasgow schoolboys who left school in 1947 at 

the earliest permitted age, who were studied 

between 14 and 17 in the book “The Young 
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Wage Earner’, who have now completed er been 
rejected for military service, and whose careers 
during the subsequent two years until 22 is 
known. Over 500 cases were studied. Approxi- 
mately 40 per cent. were rejected for military 
service, and these men came from homes of un- 
skilled manual workers. Although poor physique 
was such a handicap, by 22 they had settled to 
their jobs better than the ex-enlisted, and their 
small crime rate was no worse than that of the 
ex-soldier, and much better than it had been 
before 18. The R.A.F. man had had a better 
personality assessment, physique and back- 
ground than his Army opposite; a point sug- 
gesting more satisfactory screening. And he will 
get a more skilled job on discharge, and will be 
more likely to return to his old job than the 
ex-soldier. He will (provided he comes from this 
group) escape unemployment more easily than 
the military man, or the reject. When he is 
demobilized he is almost four times as likely to 
join an organized group, games or club. But 
only 4 per cent. attend evening classes. There 
is a regrettable tendency for apprenticeships to 
be given up after return from the Services, and 
the years there do not encourage men to a life 
more full of foresight upon discharge. It seems 
regrettable that of the 20 per cent. who found 
settling down so difficult, many come from the 
new estates. Improvement in social conditions 
seems no guarantee that contentment will follow. 
This small volume is to be commended for the 
light i: sheds upon the problems of the young 
man and his adaptation to a society which, even 
with full employment elsewhere, allows 6 per 
cent. unemployment among these men at so 
impressionable a period of their lives. 


Anatomical Techniques. By D. H. Tomp- 
SETT, B.Sc., Pu.D. Edinburgh: E. & 5S. 
Livingstone Ltd., 1956. Pp. xvi and 240. 
Figures 83. Price 35s. 


Ir is fitting that a book concerned with the 
techniques of production of anatomical speci- 
mens should be written by a member of the 
Royal College of Surgeons of England, which 
houses the ‘John’ half of the world’s most 
famous anatomical museum, collected together 
by the two Hunter brothers. This book gives 
practical instruction—which can be followed 
by an intelligent museum technician—on the 
methods of preparing different types of ana- 
tomical specimens. Part I deals with the fixation 
and injection of dissected specimens together 
with instruction regarding how and where to 
mount them. There is a smaller section con- 
cerned with the illustration of specimens, incor- 
porating useful advice to the medical artist. 
The author has made a special study of the 
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production of ‘casts’, in particular, those of the 
bronchial tree, heart, blood vessels and brain 
cavities, and naturally the largest section of the 
book is devoted to description and instruction 
in this specialized technique. There is the 
timely warning that there is a period of trial 
and error before the tyro can hope to produce 
the beautiful specimens illustrated in the book. 
A final brief section on that colourful show- 
piece, the stained brain slice, is followed by a 
useful appendix on how and where to obtain 
the necessary materials. 

A book which is a record of personal experi- 
ence and achievement and which should be 
read by all interested in the collection and 
presentation of biological material. 


The History of the School of Tropical 
Medicine in London. By Sir Pui.ip 
MANSON-BAHR, C.M.G., D.S.O., M.D., 
F.R.c.P. London: H. K. Lewis & Co. 
Ltd., 1956. Pp. xiv and 329. Figures 30. 
Price 50s. 

Tuts, Memoir No. 11 of the London School of 
Hygiene and Tropical Medicine, is a most 
enjoyable history, written by a man whose per- 
sonality enlivens every page. Sir Philip’s 
intimate knowledge and obvious love of the 
School qualify him before anyone alive to write 
this book. He recounts how Sir Patrick Manson, 
against powerful opposition, founded the School 
with the support of Joseph Chamberlain. He 
shows how the great discoveries of the early 
days, which have helped to establish health in 
the tropics, were achieved in an institution 
where the biological and clinical sciences were 
closely linked. He regrets their present separa- 
tion, and there are no examples better than his to 
demonstrate their potential cross-fertility. The 
second half of the book consists of the bio- 
graphies of the workers at the School, all of 
whom the author has known personally. There 
is also an interesting appendix in which are 
listed the publications of the staff and the 
diseases encountered in London at the Hospital 
for Tropical Diseases. 


NEW EDITIONS 
The Essentials of Modern Surgery, edited by 
R. M. Handfield-Jones, M.C., M.S., F.R.C.S.,-and 
Sir Arthur E. Porritt, K.C.M.G., C.B.E., M.CH., 
F.R.C.S., in its fifth edition (E. S. Livingstone 
Ltd., 75s.).—Every medical student needs a 
textbook sufficiently complete to cover every 
aspect of surgery and the surgical specialties, 
sufficiently simple to be clear, yet sufficiently 
authoritative and up to date to deal with any 
questions that may arise during clinical work, 
or that may be asked at examination. ‘Handfield- 
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Jones and Porritt’ has long stood high in this 
category. With more than 1200 pages it is the 
equivalent of a two-volume work, but it has the 
advantage of single-volume compactness. Al- 
though the book was first published nearly 
twenty yéars ago, and has gone through four 
editions and as many reprints, this is the first 
occasion on which it has undergone a major 
revision. The whole work has been brought up 
to date—indeed, largely rewritten. The illustra- 
tions are particularly well chosen. As a general 
textbook of surgery it can be recommended with 
confidence to undergraduates and postgraduates 
alike. But why is the Bunyan bag referred to on 
page 142 as the Stannard envelope? John Bunyan 
was the inventor, Stannard the manufacturer. 


Sequeira’s Diseases of The Skin, in its sixth 
edition (J. & A. Churchill Ltd., 105s.) has been 
revised by J.T. Ingram, M.D., F.R.c.P., and R. T. 
Brain, M.D., F.R.c.P., who collaborated with Dr. 
Sequeira in the preparation of the fifth edition. 
The chapter on leprosy has been written by 
Dr. R. G. Cochrane. This new edition maintains 
all the important attributes of earlier editions— 
a sound, predominantly clinical review of the 
subject, in which the authors are at pains to 
integrate the subject with general medicine. The 
majority of the 426 illustrations and the 63 
coloured plates are admirably reproduced, al- 
though perhaps a little more radical pruning 
would have been helpful. This remains one of 
the best books on the subject for the general 
physician—whether in consulting or general 
practice. 


A Companion in Surgical Studies, by Ian Aird, 
M.CH., F.R.C.S., in its second edition (E. & S. 
Livingstone Ltd., 84s.) is the notebook of a man 
who has spent his life in teaching surgery to 
postgraduate students. He is a hard worker and 
has an unusual gift for clear writing. The book 
has earned such a reputation that the man who 
would contemplate working for a Fellowship in 
surgery without buying or borrowing a copy 
would be looked on by his fellows as almost 
certifiable. The new edition, which contains 
much new material, will be sure of a warm 
welcome. 


The Diseases of Occupations, by Donald Hunter, 
M.D., F.R.C.P., in its second edition (English 
Universities Press Ltd., 105s.) appears only two 
years after the first edition. This in itself is 
striking tribute to its quality. In this edition new 
sections have been added on thallium poisoning, 
on iron and steel foundries and on the hazards 
of work in sewers, and the sections on poisoning 
by cadmium, manganese and vanadium have 
been brought up to date. There are many other 
textbooks on industrial diseases, but there is 
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none other which has the historic sweep, the 
clinical approach or the terseness of style of this 
one. ‘Hunter on Occupational Diseases’ will long 
remain a classic. The illustrations (there are over 
400 of them) are among the outstanding features 
of the book. It is all the more the pity therefore 
that the standard of reproduction is not equal to 
the skill shown in their selection. 


Blood Transfusion in Clinical Medicine, by P. L. 
Mollison, M.D., M.R.C.P., in its second edition 
(Blackwell Scientific Publications, 45s.) has been 
enlarged by 100 pages to include the principal 
advances in transfusion practice and technique 
of the past five years. Outstanding among many 
new sections are: methods for the determination 
of red cell survival and red cell mass employing 
radioactive chromium, the prolonged storage of 
red cells in the frozen state, transfusion of the 
injured patient, and hzmolytic disease of the 
newborn resulting from mother-child ABO in- 
compatibility. Clinicians and pathologists will 
find that this book contains a clear, authoritative 
and up-to-date account of all aspects of blood 
transfusion, and it can be recommended as the 
best available on this subject. 


Clinical Pathology: Applications and Interpreta- 
tion, by Benjamin B. Wells, M.D., PH.D., in its 
second edition (W. B. Saunders Co., 59s. 6d.,) 
represents an extensive review of the original 
volume which appeared in 1950. The general 
arrangement of each chapter has been preserved, 
but in some instances sections have been en- 
larged and rearranged: for example, considera- 
tion of viral and rickettsial diseases now appears 
at great length and in a more prominent position. 
New material is also incorporated, as for example 
on hypersplenism, radioiodine, electrolytes and 
water balance, and the significance of 17-keto- 
steroids. The final chapter, which in the original 
volume was an appendix dealing with laboratory 
aids in symptom diagnosis, e.g. sputum ex- 
amination, now contains a more extensive 
reference to such laboratory procedures as can 
be readily carried out in the ‘ward laboratory’. 
Not the least valuable feature of this excellent 
book is what A. H. Sanford in the preface calls 
the ‘philosophy of the author in his introductory 
considerations’. This is the feature which makes 
the book particularly suitable to the clinical unit 
where there is always a need for helpful guidance 
on the application and interpretation of labora- 
tory methods. 





The contents of the May issue. which will contain 
a symposium on ‘Diseases of the Eye’ will be found on 
page A108 at the end of the advertisement section. 


Notes and 





loms see page 515. 


Fifty Years Ago see page 519. 
Motoring Notes see page A87. 
Travel Notes see page Agr. 
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‘MEPAVLON’, I.C.1."8 new tranquilliser, is distinguished by its 
ability to relieve both mental and muscular tension without 
dulling consciousness. It has proved to be particularly suit- 
able for calming the nervous patient troubled with anxiety, 
restlessness and irritability. In such cases, ‘Mepavion’ 
stabilises the emotions, relaxes tension and relieves nervous 
insomnia by inducing natural sleep. No less important: its 
toxicity is low, it is well tolerated, and side effects are rare. 
‘Mepavion’ thus combines effectiveness with safety 

and provides a most satisfactory treatment for the 


psychoneuroses and for the restoration of repose. 
Fully active by mouth, ‘ Mepavion’ is presented in tablets each 400 
mgm. in containers of 30 and a dispensing pack of 250. 


2 Mepavion : (meprobamate) 


relieves tension and anxiety neuroses 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
Ph. 70g PHARMACEUTICALS DIVISION WILMSLOW CHESHIRE 
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Bradosol Lozenges 


each containing 0.5 mg. Bradosol 


( B-phenoxy-ethyl-dimethy|-dodecyl ammonium bromide) 








for Mouth 
and Throat Infections 
of both bacterial 
and fungal origin 


INCLUDING ORAL THRUSH 


Tubes of 20 lozenges 


C IBA 


* Bradosol’ is a registered trade mark. Reg. user. 
CIBA LABORATORIES LIMITED, HORSHAM, SUSSEX 


Telephone : Horsham 4321 Telegrams : Cibalabs, Horsham 
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NOTES AND PREPARATIONS 


NEW PREPARATIONS 
‘DELTALGYCORTRIL’ tablets each contain 0.5 
mg. of ‘deltacortril’ brand prednisolone and 
300 mg. of aspirin, and are for use in ‘con- 
trolling symptoms in less severe rheumatic and 
arthritic conditions’. Issued in bottles of 100 
tablets. (Pfizer Ltd., 137-139 Sandgate Road, 
Folkestone, Kent.) 


“LOCAN’ pessaries each contain amethocaine, 
10 mg.; amylocaine, 5 mg.; solution of benzal- 
konium chloride B.P.C., 0.02 ml.; lactic acid, 
30 mg., and lactose, 250 mg., and are intended 
for the treatment of trichomonal, monilial and 
non-specific vaginitis and cervicitis. They are 
said to ‘provide an immediate soothing action 
with rapid control of infection and the restoration 
and maintenance of the normal vaginal physi- 
ology’ and to incorporate ‘a new type of base 
which rapidly melts and diffuses, but does not 
leak, stain or soil clothing’. Issued in boxes of 
12 and 72 pessaries. (Allied Laboratories Ltd., 
140 Park Lane, London, W.1.) 


‘“NITENSAR’ tablets each contain quinalbarbitone 
sodium, 12.2 mg.; pentobarbitone sodium, 
12.2 mg.; butobarbitone sodium, 4 mg.; 
phenobarbitone, 4 mg.; and reserpine 0.1 mg., 
and are indicated ‘whenever gentle tranquil- 
lization is considered beneficial to the patient’. 
They are said to act within 20 minutes, to 
produce ‘smooth, consecutive deepening of the 
calming effect’. Issued in bottles of 50, 100 and 
1000 tablets. (Armour Laboratories, Hampden 
Park, Eastbourne, Sussex.) 


‘PENAVLON’ V tablets each contain the equivalent 
of 120 mg. (free acid) of penicillin V (phenoxy- 
methylpenicillin), equivalent to 200,000 units of 
penicillin G. Issued in tubes of 15 and bottles 
of 100 and s500 scored tablets. (Imperial 
Chemical Industries Ltd., Pharmaceuticals 
Division, Fulshaw Hall, Wilmslow, Cheshire.) 


PHARMACEUTICAL NOTES 
CamMpEN CuemicaL Co. Ltp. announce that 
they are now marketing ‘cafron’ brand ben- 
actyzine hydrochloride in tablets of 1 mg. 
(sugar-coated). Issued in bottles of roo and 
1000. (61 Gray’s Inn Road, London, W.C.1.) 


Prizer Lip. announce that their nasal decon- 
gestant ‘tyzanol’ is now available in a pxdiatric 
concentration for use in infants and in young 
children under six years of age. Issued in bottles 
containing 15 ml. of 0.05%, tetrahydrozoline 
hydrochloride, with calibrated droppers. (137- 
139 Sandgate Road, Folkestone, Kent.) 


Rousse. Lasoratories Ltp. announce that 
‘hydrocortisyl’ skin spray has been added to 
their range of hydrocortisone preparations, in 
the form of a ‘pressurized 4% solution’, supplied 
in bottles of 100 ml. (847 Harrow Road, London, 
N.W. 10.) 


COURSES AND CONFERENCES 
Tue Seventh International Cancer Congress 
sponsored by the International Union Against 
Cancer will be held in London from July 6 to 12, 
1958, under the presidency of Sir Stanford 
Cade. Full details and enrolment forms may be 
obtained from the Secretary, Seventh Inter- 
national Cancer Congress, 45 Lincoln’s Inn 
Fields, London, W.C.z2. 


Chest Diseases and the Family Doctor will be the 
subject at a weekend intensive postgraduate 
course for medical practitioners, to be held in 
Norwich on April 13 and 14, 1957. Details may 
be obtained from the Tuberculosis Educational 
Institute, Tavistock House North, Tavistock 
Square, London, W.C.1. 


The Child and His Home will be the subject for 
discussion at a summer school organized by the 
British Social Biology Council, to be held at the 
Cité Universitaire, Aix-en-Provence, France, 
from August 24 to September 8, 1957. Further 
information may be obtained from the British 
Social Biology Council, Tavistock House South, 
Tavistock Square, London, W.C.1. 


FILM NEWS 
The Diabetic Diet (16 mm., commentary; 
running time 15 minutes) is intended as an aid 
to the instruction of diabetics and those who 
care for them. Produced by Eothen Films in 
cooperation with the Medical Advisory Com- 
mittee of the British Diabetic Association and 
written and directed by Philip Sattin. On free 
loan from the Gaumont British Film Library, 
Aintree Road, Perivale, Greenford, Middlesex. 


RADIOACTIVE ISOTOPES IN 
MEDICINE 

A course on Radioactive Isotopes in Medicine 
will be held in Sheffield and London from 
September 15 to 28, 1957, for overseas qualified 
medical practitioners who are proficient in 
English. Further details may be obtained from 
the local representative of the British Council or, 
for those resident in the United Kingdom, from 
the Director, Courses Department, The British 
Council, 65 Davies Street, London, W.1. 
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MEDICAL RESEARCH IN SCOTLAND 
Tue Scottish Hospital Endowments Research 
Trust, which administers a sum in excess of 
£2 million, formerly part of the funds of 
Scottish voluntary hospitals, has just published 
its first annual report, covering the period 
January 12, 1954, to July 31, 1955. Its funds 
give it an annual income of the order of £90,000, 
but experience shows already that this may be 
less than adequate if all promising projects are 
to be assisted. The trustees are empowered to 
hold and administer further sums and, in a letter 
accompanying the annual report, Sir John 
Maxwell Erskine, the chairman of the Trust, 
expresses ‘the hope that this will be kept in view 
by Scottish people who have a long-standing 
tradition of making donations and bequests for 
scientific purposes in this field’. The address of 
the Trust is 12 Hope Street, Charlotte Square, 
Edinburgh, 2. 


THE INSTITUTE OF PSYCHIATRY 
THE annual report of the Institute of Psychiatry 
of the University of London for the year ended 
July 31, 1956, contains details of an examination 
of the records of 11,000 patients admitted during 
1947-49 to the two largest observation units in 
London and to certain mental hospitals serving 
the metropolitan area. Of the gooo patients 
admitted to the observation units, just over a 
quarter recovered quickly from a short-lived 
disturbance and were able to return home in 
two or three weeks. Seven per cent. of those 
admitted died in the observation units. From 
the first admission rates it is calculated that, out 
of every thousand babies born, 53 will be ad- 
mitted at least once in their life to a mental 
hospital; 10 of these will suffer from schizo- 
phrenia, 11 from manic-depressive and involu- 
tional psychoses, and 24 from psychoses of old 
age. 

The investigation also showed that single 
persons are more likely to enter mental hospitals 
than married persons, and once in they are less 
likely to reach the point at which they can be 
discharged. Thus, in the group of men aged 
between 30 and 49, the number of first admis- 
sions per million was 1,455 (--196) for single 
men and 299 (+38) for married men; the 
corresponding figures for women were 1,262 
(+173) and 536 (+52). Of the schizophrenic 
patients admitted, 60°, were discharged within 
a year. During the follow-up period of 34 years, a 
third of the schizophrenic patients were re- 
admitted at least once. ‘In spite of recent 
advances in treatment, there are still many 
patients who have had to spend years, and 
perhaps the rest of their lives, in a mental 
hospital’. Of the patients in such hospitals on 
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any given day, 85% have been there at least one 
year, 77% for two years, 64% for five years, 
and 48°, for ten years. 


CHIROPODY FOR OLD PEOPLE 

Or the 208 applications for grants received by 
the National Corporation for the Care of Old 
People during the year ended September 30, 
1956, 193 were for assistance for chiropody 
schemes for old people. Many more requests for 
help for such schemes were received, but they 
had to be refused because of the limitation of 
funds allocated for this purpose. Attention is 
drawn to the fact that the Ministry of Health has 
recognized as competent to operate in the 
National Health Service only chiropodists 
whose standard of training reaches an approved 
level. This excludes many who practise chiro- 
pody after receiving their training by corres- 
pondence course. A plea is made in the annual 
report of the Corporation for reconsideration of 
this question of standards. In the opinion of the 
Corporation, ‘this question of standards—in 
spite of the many inherent difficulties—and of 
numbers is one the Governors believe is even 
more important than that of finance’. 


NATIONAL LIFE TABLES 

Tue ‘Life Tables’ volume of the ‘Registrar 
General’s Decennial Supplement, England & 
Wales. 1951’ (H.M. Stationery Office, price 
3s.) show that the expectation of life for a boy at 
birth has increased by nearly 15 years in the 
past forty years; for a girl the increase is more 
than 16 years. In 1910-12, 120 of every 1000 
boys born and 98 of every 1000 girls born died 
before reaching their first birthday; the cor- 
responding figures for 1950-52 were 33 boys and 
25 girls. In adult life, women are still faring 
better than men. At age 60, for instance, the 
expectation for men on 1950-52 mortality is 
about 14} years, an increase of only } year on the 
figure twenty years earlier, whereas for women 
it is now 18 years, an increase of 1} years in this 
period. Persons living in England have a higher 
expectation of life than those living in Scotland 
or Wales. There are considerable variations 
between different parts of the country. In the 
Merseyside conurbation, for example, the 
mortality for men was 21°%, above the national 
average, whilst in the Eastern region (mainly 
rural) the mortality for men was 14% below the 
national average. 


MEMORIAL TO 
SIR ALEXANDER FLEMING 
THE townspeople of Darvel, Ayrshire, have 
aised £2,500 to provide a memorial to Sirr 
Alexander Fleming, who was born there in 
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One bottle of 60 TACE capsules (2 capsules a day) can 


relieve many of your menopausal patients. Some 





may require a second course, but few will need a third. 


The introduction of TACE marks the 
beginning of a new era in the treatment 
of menopausal symptoms. TACE is 
stored in the body fat and subsequently 
released in a manner resembling 
normal hormone secretion. There is 
virtually no withdrawal bleeding (in 
four investigations !. 2. °. 4. there were 
only 7 cases cf withdrawal bleeding in 
257 patients) and TACE is also extremely 
well tolerated in other respects. 


Because of fat storage the action of 
TACE is prolonged. In 13 out of 16 
patients beneficial effects remained up 
to 4 months after therapy had been 
discontinued. 


TACE is indicated in other cases which 
require estrogen therapy—for example 
in the inhibition of lactation and the 
treatment of prostatic carcinoma, 


TACE 


is available in green capsules (each 
containing 12 mg. chlorotrianisene 
dissolved in oil) in bottles of 60 and 300. 


. Wis, med. 7. (195A) 53:322. 
2. Amer. J. Obstet, Gynec, (1954) 3:201, 
3, J. Indiana med, Ass, (1954) 47:869 

. J. Clin, Endocr, (A964) 14:272, 


Distributed in the United Kingdom and the Republic of Ireland by 


RIKER LABORATORIES LIMITED, LOUGHBOROUGH, LEICS. 


for the Wm. S. Merrell Company, London, 
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induction of sleep 


one of the many uses 


for short-acting NEMBUTAL 


If you've ever wondered at the continuing physicians’ 


preference for short-acting NEMBUTAL, Measure any 


other barbiturate against these advantages :— 


@ Short-acting (Pentobarbitone 


Sodium, B.P.) can produce any desired degree of 


NEMBUTAL 


cerebral depression from mild sedation to 


deep hypnosis 


only about 


@ The dosage required is small 


half that of many other barbiturates 


NEMBUTAL (Pentobarbitone Sodium, B.P.) 
is available in } gr., 3 gr. and 1} gr. capsules 
and as Elixir (2 grs. per fl. oz.) 


ABBOTT LABORATORIES LIMITED - LONDON 


@ Hence, there’s less drug to be inactivated, 
shorter duration of effect, wider margin of 
safety and little tendency towards morning-after 
hangover. 


@ In equal oral doses, no other barbiturate 
combines quicker, briefer, more profound effect. 


a 
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1881. To this sum five British manufacturers of 
penicillin have added the sum of £2,100. Plans 
for the memorial include the provision of a 
clinic or a research scholarship, and the erection 
of a notice at the entrance to the town marking 
it as Sir Alexander Fleming’s birthplace. 


THE WELFARE BOOMERANG ? 
Tue following is an excerpt from the annual 
report for 1956 of Dr. John Maddison, the 
medical officer of health for Twickenham. ‘In 
the infant welfare clinics we have been noticing 
that a number of younger mothers seem to 
complain more of fatigue than their mothers 
used to do. These younger women are those 
with one or two young children; they usually 
come from good homes where the standards are 
high. I wonder if the struggle for the main- 
tenance of high standards of health and well- 
being; the possession of a good home and 
furniture, the keeping up of appearances with 
the neighbours; the maintenance of a high 
standard of infant and child welfare ; the pressure 
on all sides from the welfare services, women’s 
magazines, and other sources of information 
and teaching, whether all these tend to exhaust 
our mothers too much. Forty years ago, I fancy 
our mothers weren’t so well informed; so I 
wonder if the fatigue is due to the pressure of 
modern life, or do our present-day standards 
demand too much? We must not let our quest 
for excellence be so strong and enthusiastic as 
to be inimical to the welfare of those for whom 
it is intended’. 


MEAT CONSUMPTION 

New Zealanders are the biggest meat eaters in 
the world, according to some recently published 
figures for world consumption of meat. In 1955, 
they ate an average of 216 pounds (98 kg.) per 
head. Australians came next, with an average 
consumption per head of 211 pounds (96 kg.). 
The ccmparable figure for the United Kingdom 
is 128 pounds (58 kg.), compared with an average 
of 101 pounds (46 kg.) for the five-year period 
after the War. The United States and Canada 
ranked fifth and sixth, their consumption being 
161 pounds (73 kg.) and 146 pounds (66 kg.) 
respectively. 


CLEANSING OYSTERS 
SINCE it was established in 1934, the Brightling- 
sei Purification Station has treated 46 million 
oysters, valued at over £700,000 (at 1956 prices) 
without a single case of illness attributed to their 
consumption. This excellent record has been 
maintained in spite of topographical and bac- 
teriological evidence that the oysters from this 
locality may be heavily polluted. In reporting 
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these figures, P. C. Wood, of the Ministry of 
Agriculture, Fisheries, and Food Fisheries 
Laboratory, Burnham-on-Crouch (Publ. Hlth 
(Lond.), 1957, 70, 92) gives details of recent 
changes in the methods of treating oysters 
which have resulted in considerable financial 
saving. For long it was considered that the 
ability of oysters to cleanse themselves was 
reduced at low water temperatures, and a mini- 
mum water temperature of 54° F. (12.2° C.) 
was adopted at Brightlingsea. Subsequent in- 
vestigations have shown that a temperature of 
41° F. (5° C.) is adequate. This means that the 
treatment water has now to be warmed for only 
a few weeks, instead of regularly each year from 
September to May. 


PROFESSIONAL FOOTBALLERS’ L.Q. 
PROFESSIONAL footballers are more intelligent 
than the people who watch them play, according 
to French psychologists as a result of an in- 
vestigation they have carried out on 108 pro- 
fessional footballers. The investigation was made 
at the request of the French Football Federation 
which is trying to find out how to place foot- 
ballers when they become too old to play or 
have to retire because of injuries. The investiga- 
tion showed that the average footballer’s intelli- 
gence quotient was noticeably higher than that 
of spectators, the I.Q. of the latter being based 
upon figures for the ‘average Frenchman’. 


—. COMMUNICATION THROUGH ART 
‘Communication through Art’ is an exhibition 
of pictures executed as occupational therapy by 
patients in mental hospitals. Its purpose is to 
provide psychiatrists who have not previously 
made use of painting with an opportunity of 
assessing its possible worth in their own 
relationships with patients. It is available for 
showing at any mental hospital. Superintendents 
of such hospitals, who are interested in the 
matter, can obtain full details from William 
R. Warner & Co. Ltd., Power Road, London, 
W.4, who will be pleased to make arrangements 
for the transportation and setting up of the 
pictures. 


PUBLICATIONS 
The Treatment of High Blood Pressure, by F. H. 
Smirk, M.D., F.R.c.P., is the George Alexander 
Gibson Lecture delivered before the Royal 
College of Physicians of Edinburgh last year. 
Although the lecturer reaches the somewhat 
depressing conclusion that ‘the skill and time 
expenditure required to dodge side-effects makes 
it evident that the drugs we have available at 
present are far from ideal’, his account of the 
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ganglion-blocking drugs will be read with profit 
by all clinicians. (The Royal College of Phy- 
sicians of Edinburgh, price 3s. 6d.) 


Looking after Old People at Home, by Doreen 
Norton, S.R.N., is an excellent practical guide 
to the subject, written for relatives and friends 
who have to look after old people. Practitioners 
are strongly advised to obtain a copy, not only 
for their own benefit, but also so that they can 
recommend it in suitable cases in their practices. 
(The National Council of Social Service, price 
2s. 6d., or 2s. 10d. post free.) 


You and Your Baby, which is described as a 
‘Family Doctor Special’, is an admirable guide 
to the subject written by a host of experts, 
including Professor J. C. McClure Browne. 
Professor Dugald Baird, Professor R. S. 
Illingworth, Dr. A. P. Norman and Dr. Dermod 
MacCarthy. It is not on sale in the ordinary way 
and is being distributed only by doctors to their 
patients. Bulk prices can be quoted to doctors 
only, on application to Family Doctor, B.M.A. 
House, Tavistock Square, London, W.C.1. 


Dental Health, edited by Professor H. H. 
Stones, M.D., M.D.S., F.D.S. R.C.S., is an excellent 
book, meant primarily for teachers, parents and 
other ‘educated laymen’. There is a full glossary, 
including a little Greek. More than sixty photo- 
graphs and diagrams, mostly in colour, add to 
the clear descriptions dealing with the anatomy 
and development of teeth, common dental 
diseases and their prevention by diet and 
sensible rules for the nursery and schoolroom. 
One small criticism: a child with mouth- 
breathing (p. 67) should be seen first by the 
family doctor, not referred direct to an E.N.T. 
specialist. (The Dental Health Board of the 
United Kingdom, price ros. 6d.) 
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The Christchurch Hospital Medical Manual, 
edited by C. T. Hand Newton, D.s.0., M.p., 
F.R.A.C.P., F.R.C.S.ED., in its fourth edition is 
essentially designed for the use of students and 
house officers of the Christchurch Hospital, in 
order to obtain a measure of uniformity in 
administrative clinical routine. For this purpose 
sections are contributed by the pathological, 
x-ray, dietary and other departments. Apart 
from its purely local features, the general prin- 
ciples of which might well apply in any large 
hospital, the information concerning pathological 
investigations and their interpretation, special 
diets and many other details is clear and accurate 
and would be found universally valuable. It is a 
good little book of its kind and has been thought- 
fully and carefully prepared. (N. M. Peryer Ltd., 
and Lloyd Luke, price 27s.) 


OFFICIAL PUBLICATIONS 

Health Services in Britain is one of a series of 
pamphlets produced by the Central Office of 
Information for the Overseas Information 
Service. It provides a factual account of the 
subject which will be read with interest by many 
in the United Kingdom as well as abroad. 
Needless to say, it paints as rosy a picture as 
possible of the National Health Service, but 
there has been a laudable attempt to maintain a 
reasonable degree of impartiality. (H.M. 
Stationery Office, price 3s.) 


Health Education (Ministry of Education 
pamphlet 31) is described as ‘a handbook of 
suggestions for the consideration of teachers and 
others concerned in the health and education of 
children and young people’. Fortunately the 
contents are not in the same tradition as the 
photograph which ‘graces’ the cover, and it is a 
pamphlet which can be unreservedly com- 
mended to all concerned with this important 
subject. (H.M. Stationery Office, price 4s.) 








St. James’s Park, London, S.W.1. 





The Medical Service of the Royal Navy 
VACANCIES FOR MEDICAL OFFICERS 


Candidates are invited for Short Service Commissions of 3 years, on termination of 


which a gratuity of £450 (tax free) is payable. 
transfer to Permanent Commissions on completion of one year's total service. Officers 
so transferred are paid instead a grant of £1,500 (taxable). 

All entrants are required to be British subjects whose parents are British subjects, 
to be medically fit, and to pass an interview. 


Full particulars from the Admiralty Medical Department, Queen Anne’s Mansions, 


Ample opportunity is granted for 
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A PRODUCT OF SEARLE RESEARCH 


Peristalsis and defaecation are physiological responses to gentle dis- 


tension of the muscle layers of the intestines : administration of mucosal 


irritants may cause exaggerated responses attended by diarrhoea or colic. 


The Physiological Action of Metamucil* 
in Correction of Constipation 


Constipation is possibly the commonest 
of physical disorders, and perhaps the least 
likely to receive satisfactory treatment 
because of lay misunderstanding and the 
popularity of self-medication of the con- 
dition. 

Metamucil provides a smooth non- 
irritating bulk which gently stimulates peri- 
stalsis and the defaecation reflex, and thus 
induces a normal physiological response. 
Each dose may be followed by an extra 
glass of liquid if desired. 

Metamucil is free from all irritating 
material, is not habit-forming or harmful, 
and does not interfere with the assimilation 


SEARLE 


of food or the absorption of either fat or 
water-soluble vitamins. 

A product of the Searle Research 
Laboratories, Metamucil consists of equal 
amounts of refined psyllium from Plantago 
ovata seeds and dextrose. 

Dosage : One rounded teaspoonful, taken 
with 5 to 6 fluid ounces (} pt.) of cool water, 
milk, fruit juice or other liquid, one to 
three times daily. Metamucil is supplied in 
containers of 4 and 16 ozs. 

Further literature is available on request : 
G. D. Searle and Co., Ltd., High Wycombe, 
Bucks. Tel. High Wycombe 1770. 

* Registered Trade Mark. 
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For 
essential 
weight 
gain... 


STENEDIOL 


The most potent non-virilising 
tissue building Steroid 


*Free from the side- 
effect of virilisation inthe 
recommended dosage, 
STENEDIOL is indicated 
particularly in wasting 
disease or in conva- 
lescence from severe 
illness where gain in 
weight is essential. 


Dose : Adults (both sexes) : 
One !0 mg. tablet thrice daily 
after meas : higher doses up 
to 150 mg. daily may be g ven. 
Children (boys and _ girls 
before puberty) : One 10 mg. 
tablet daily, or on alternate 
days as required, after meals. 
Treatment should be withheld 





on alternate fortnights. 


MRGANON LABORATORIES LTD. 


BRETTENHAM HOUSE LANCASTER PLACE LONDON W.C.2 
Telephone : TEMple Bar 6785/6/7, 0251. Telegrams : Menformon, Rand, London 
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Fifty Dears Ago 


*Man is a machine into which are put what we call food 
and produce what we call thought’.—R. G. Ingersoll: The Gods. 


APRIL 


“THE fusion of the medical societies of London 
into one strong body that should be able, like 
the French Académie de Médecine, to speak 
with authority in the name of the profession on 
scientific questions, has often been advocated by 
The Practitioner’, The Editor, therefore, hails 
with satisfaction ‘the amalgamation, partial as 
it is, that has been effected. It is not indeed the 
organization of which we have dreamed, but it 
may perhaps be looked upon as an intermediate 
stage in its development. . . . While rejoicing 
that the first step to a union of our scientific 
forces has been taken, we cannot help regretting 
that it has been decided to call the new body 
the Royal Society of Medicine. It is almost a 
colourable imitation of the title of the greatest 
and most ancient of our scientific associations, 
and it is to be feared that it will lend itself to 
misapprehension and even misuse. The public 
cannot be expected to discriminate very exactly 
between one Royal Society and another, and 
unfortunately it is not altogether inconceivable 
that some members might not take the trouble 
to dispel the confusion’. 

‘Philosophers have had much difficulty in 
providing a satisfactory definition of man 
[according to “Notes by the Way’’]. Plato’s 
“biped without feathers” failed to stand a prac- 
tical test. . . . There is room, therefore, for a 
new definition of man, and we venture to pro- 
pose “an animal deluded by advertisement” as 
meeting the requirements of the case. Man 
changes in everything else; he has rid himself 
of many superstitions, but he is still as much 
the prey of the adver:iser as he was when he 
allowed himself to be gulled by the records of 
cures inscribed on the walls of the temples of 
Asklepios in ancient Greece. Many of these are 
exactly in the style of the infallible nostrums 
which are pillars of support for our free and 
independent press of the present day. And 
wherever we strike the trail of the advertiser 
through the ages, it is always the same kind of 
thing’. 

The first of the ‘Original Communications’ 
entitled ‘The ‘Treatment of Post-Partum 
Hzmorrhage’ introduces a note of novelty, for 
its author, G. E. Herman, F.R.C.P., F.R.C.S., 
Consulting Obstetric Physician to the London 


1907 


Hospital, had been asked by the Editor ‘to 
criticise three articles on the subject, which 
appeared in the issues of August and November 
1906, and February 1907’. George Ernest 
Herman was appointed Obstetric Physician to 
“The London’ in 1883. He was a brilliant operator 
and a fine clinical teacher. Entertained to dinner 
by his former Residents in July 1903 upon 
being elected consulting obstetric physician, he 


George Ernest Herman, F.R.C.P., F.R.C.S. 
(1849-1914) 


began his speech: ‘As has been well said, there 
is more joy over one senior that resigneth, than 
over ninety and nine just appointed persons’. 

John Cowan, M.D., Physician to the Royal 
Infirmary, Glasgow, discusses “The Myogenic 
Theory’ of the cardiac action; Frederick Lang- 
mead, M.D., M.R.C.P., Physician to Out- 
patients, Paddington Green Children’s Hos- 
pital, takes as his subject “The Relationship 
between Simple Posterior Basic Meningitis and 
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Cerebro-spinal Fever’; and A. F. Hertz, M.B., 
M.R.C.P., Demonstrator of Physiology and 
Pharmacology at Guy’s Hospital Medical 
School, presents ‘Notes from Germany on the 
Value of Réntgen Rays in Medical Diagnosis’. 

‘Carlyle somewhere says that, by careful 
search, it might be possible to discover the 
greatest fool extant at any given time. It might 
be difficult to say who was the greatest quack 
that ever lived, but if matchless impudence 
were to be accepted as the test, a well-founded 
claim might be made on behalf of James 
Graham, the high priest of the Temple of 
Health of which the Goddess was Lady Hamil- 
ton. ... Thither at one time flocked the fashion- 
able society of London, to listen to what many 
of them must have known to be quackery of the 
vilest kind, and to be treated by methods openly 
intended for the stimulation of lust rather than 
for the healing of disease’. 

A number of popular books are reviewed this 
month. Walter E. Dixon’s ‘A Manual of 
Pharmacology’ is highly commended ‘to all 
practitioners of medicine, who take an interest 
in the action of drugs’. Of ‘Recent Advances in 
Physiology and Bio-Chemistry’, edited by 
Leonard Hill, the reviewer writes: “This ex- 
cellent work, which is admirably produced, may 
be recommended to all medical men, who desire 
to acquaint themselves with the latest views 
upon the subjects’. ‘A Treatise on Surgery’ by 
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George Ryerson Fowler ‘seems to us somewhat 
unequal, and we may perhaps be allowed to 
enter a protest against its excessive weight, 
which is, we believe, due to the free use of bis- 
muth in the preparation of the paper’. 

‘Practical Notes’ quote from an article on 
‘Nocturnal Enuresis’ in Gazette Médicale de 
Paris:—The most frequent causes of this bad 
habit are hyperacidity of the urine and abnor- 
mally deep sleep. When the former is proved 
to be present, it is usually enough to give 
alkaline remedies in order to obtain a cure. . 
When the wetting occurs as a consequence of 
too deep a sleep, the best measure to adopt is 
systematic awakening of the child. In order to 
carry out this method thoroughly in the case of 
inveteracy, and to force the child to get accus- 
tomed to waking up at the critical moment, the 
following procedure has been tried with success: 
The child lies upon a mattress composed of two 
layers of metallic tissue separated by a dry 
cloth. . . . Each of these layers is connected by 
a wire to the working part of a loud electric 
bell placed above the bed. As soon as the first 
drop of urine has damped the cloth, and so 
made contact, the bell rings furiously, and 
wakens the sleeper. By reflex inhibition, the 
action of the bladder is stayed. From two to 
five repetitions of this experience are said to be 
sufficient for a radical cure’. 

W. R. B. 
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It is not always easy to decide on the best insurance policy to suit one’s own 
requirements, but by consulting the M.I.A. your interests will be protected. 
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“i +.@ mixture of the male and female hormones was more 
efficacious than eestrogen alone.” Brit. Med. Journ. 1953 (July 25), 2.214 


The association of methyltestosterone and ethinyleestradiol in 
Mepilin produces a more complete response in the treatment 
of menopausal disorders than can be obtained by the use of 
oestrogens alone. An increased feeling of confidence and well- 
being is produced which is both mental and physical. 

The presence of methyltestosterone enables a reduction in 
oestrogen dosage to be made; thus undesirable side effects 
such as breast turgidity and pelvic congestion are avoided and 
the risk of withdrawal bleeding is reduced. 


*MEPILIN’ 


TRADE MARK 


TABLETS & ELIXIR 


—————— 


Each teaspoonful (4 ml.) of Mepilin Elixir and each Mepilin Tablet 
contains ethinylestradiol 0.01 mg. and methyltestosterone 3 mg. 
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*MEPILIN’ TABLETS. Bottle of 25 at 4/- and 100 at 12/- 
*‘MEPILIN’ ELIXIR. Bottle of 4 fi. oz. at 6/- and 500 ml. at 20/6 
Basic N.H.S. prices. 
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DOSAGE: Menopause and geriatric conditions: 
average cases — 3 tablets or 3 teaspoonfuls daily. 
Premenstrual tension and dysmenorrhoea — 2 
tablets or 2 teaspoonfuls daily from roth to 22nd 
day of the menstrual cycle. 
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Literature and specimen packings are available on request 
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MOTORING NOTES 


Selecting a New Car 


By ROBERT NEIL 


THE recent announcement of the new Vauxhall 
Victor has given fresh impetus to the inevitable 
discussions about the ideal car for a practitioner. 
An increasing number of doctors throughout the 
country must be finding that the ever-rising 
overhead costs in their practices indicate that 
it would be wise to run a smaller and more 
economical car than has been the general rule. 
Because of the well-deserved reputation for 
economy enjoyed by all Vauxhall models the 
new Victor has been hailed as the solution to 
many motorists’ problems. The makers of this 
new car will, I hope, forgive me if I point out 
to readers that when buying such an important 
and expensive item of equipment as a motor 
car it is better not to be egged on by a sudden 
burst of enthusiasm, but to study the pros and 
cons with extreme sang froid. 


THE CAR FOR THE JOB 

What I think many motorists forget, and 
perhaps practitioners more than others, is the 
particular purposes for which their car is most 
important. Few would sympathize with a 
commercial traveller who used his firm’s money 
to buy a car which was perfect for the occasional 
week-end trip, but was quite unsuitable for the 
business for which it was intended. It is fatally 
easy for the driver to be so impressed by the 
performance, or the handiness of the controls, 
to forget such points as visibility from the rear 
seats—even though his child might suffer from 
car sickness—or the dimensions of the luggage 
boot. It is essential to go through any prospec- 
tive new car’s specification with a most analytical 
and suspicious mind. I feel that many doctors 
who use their cars day after day will agree with 
me that one of the greatest irritations is having 
to put their car off the road every now and 
then to have essential greasing and servicing 
carried out. It is therefore necessary before 
deciding on an individual car to check by means 
of the instruction book how many, and at what 
intervals, points require attention with the 
grease gun. When such cars as Bentley, Rolls- 
Royce and Rover are run this is no problem, as 
the use of centralized chassis lubrication systems 
or the use of rubber bearings and sealed oil- 
packed bearings, increases considerably the 
intervals between servicing. 

One point which some motorists seem to 
forget when choosing a new car is the number 
of doors which will best suit their purpose. If 
the rear seat is only occupied occasionally it 
is worth while considering the purchase of a 


two-door saloon, which has the other advantages 
that the driver’s door will be wider than normal, 
making entry or exit easier, whilst a motorist 
with very young children is spared the worry 
of a rear door opening unexpectedly. The 
four-door saloon however, is probably better if 
the rear seat is used much, as the disadvantage 
of the two-door body lies in the necessity for 
either the driver or the front passenger to get 
out to free the way for a passenger from the 
rear compartment. I agree that this may seem 
a very simple point when one reads it, but there 
must be many motorists who would agree 
that they have often forgotten it—to their sorrow. 

On more technical points there is probably 
even more confused thinking. Merely because 
a friend, of whose driving style and habits 
they know nothing, has had excellent service 
from a particular car, many motorists follow 
his example blindly only to find disillusionment. 
The friend might easily be a driver who enjoys 
driving and gear changing, and had selected a 
high-geared car with a four-speed gearbox. 
This would be unsuitable for our hypothetical 
purchaser, whose real wants would best be 
filled by a smooth effortless car with a three- 
speed gearbox, which would give him labour- 
free driving. 

THE VAUXHALL VICTOR 

Bearing these thoughts in mind it is of special 
interest to study the specification of the new 
Vauxhall Victor (fig. 1, 2). As this car is 
obviously intended for very large-scale pro- 
duction, which means that it must please a 
wide section of the motoring public, it is 
perforce a compromise, but a remarkably 
successful one. For many years now all Vauxhall 
models have had a justified reputation for 
economy, to such an extent that there is no car 
of equivalent performance, size and price which 
can equal their fuel consumption figures, and 
there is every reason to believe that this new 
model will surpass its bigger sister cars. At the 
moment of writing I have not had the oppor- 
tunity of carrying out a test, but it can be 
accepted that the fuel consumption obtained by 
owners will vary between 28 and 35 m.p.g. 

One of the conveniences of the modern car 
which many motorists have come to regard as an 
essential is the heating and demisting system. 
It is of interest that the type fitted to the 
Vauxhall is most efficient, and if the trouble is 
taken by the owner to blank off the radiator 
appropriately during the winter months—so 
that working temperature will be quickly 
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reached—this is, in itself, a great boon to 
practitioners, who might be called out in the 
middle of the night. 

As a large proportion of the Vauxhall Victor’s 
power is produced at relatively low engine 
speeds the gears do not require to be used so 
often as on many other cars; this undoubtedly 
reduces the effort of driving. Bottom gear need 
only be used for getting away from rest, whilst 
second gear can be used down to any speed 
other than a full stop. This new car is the first 
car built in Europe to use a panoramic wind- 
screen, and the forward vision is remarkably 
good, providing a wide angle without the 
interference of windscreen pillars. This benefit 
carries with it a slight disadvantage. As it is a 
relatively small car the bringing back of the 
windscreen sides causes a reduction in the effec- 
tive door space; about a quarter of the front 





Fic. 1.—The new Vauxhall Victor. 


door width is made ineffective by the intrusion 
of the windscreen (fig. 2). This, however, 
is a point which will probably be forgotten 
after one has driven the car for a few days. 


TOO MUCH CHROMIUM 

The point on which the Victor can be justifiably 
criticized is in the lavish use of chromium as 
mere ornamentation. The constant worry of 
keeping the plating in a presentable condition 
is one that the average busy motorist would 
be happier without. The rectangular lines of the 
rear wings and the luggage boot give two benefits. 
The horizontal top line of the rear wings allows 
them to be seen easily by the driver, with the 
result that reversing can be a very accurate 
manceuvre, whilst the box-like angularity 
makes the luggage boot remarkably roomy. For 
styling reasons the bumpers on the new 
Vauxhall are not separate from the bodywork 
(fig. 1) and, although this improves the appear- 
ance, it may have the disadvantage that minor 
bumps—as are likely to be received in a car park 
—could be transmitted to the bodywork itself. 
As the Vauxhall Victor is being offered at 

a low price, and combines a 75 m.p.h. per- 
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formance with economical running, it is likely 
to become a very popular car on British roads, 
as well as elsewhere. 


PARKING PROBLEMS 
Readers who live or work in London will be 
well aware of the parking problem, which faces 
both the Government and the everyday 
motorist. It is unfortunate that the schemes of 
the Minister of Transport seem to be based 
entirely upon restriction and obstruction, rather 
than on a single common-sense approach to 
the problem. Too many motorists, in my 
opinion, in their estimable attempts to be good 
citizens, sit down under the most inept and 
shortsighted of policies. It is entirely the 
responsibility of the Minister of Transport to 
provide the means for the motor vehicle to 
continue to contribute to the business and 





Fic. 2.—Interior of the new Vauxhall Victor. 


professional life of the country, and merely to 
say that motor cars will not be allowed in 
London is a childish evasion of the problem. 
The Committee on Parking in the Inner Area 
of London has suggested that in the future only 
50 per cent. of the cars entering London in 
normal times should be allowed. Many readers 
will recall the conditions which ruled during the 
railway strike of 1955. The sudden increase of 
motor cars entering London caused complete 
confusion for a few days, but realistic action 
by the police produced a flow of traffic con- 
siderably better than existed with less cars 
before the strike. This was entirely due to the 
fact that it was realized that an emergency 
existed, and the police urged the traffic in to 
moving as fast as is common in Paris. 

The lack of forethought demonstrated by the 
Government’s predecessors is no excuse for 
following their example. The Minister of 
Transport should institute at once a vigorous 
policy for speeding up traffic as such, and to 
provide vast extra parking spaces around the 
perimeter of Inner London—not, as has been 
suggested, at Underground Stations about 10 
to 1§ miles from London. 
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PARENTROVITE 


Injectable B complex with vitamin C 


A massive dose of injectable B complex with vitamin C. . . to 
restore normal cerebral functions in toxic states due to narcotic 
or barbiturate drugs, alcohol, or acute infections. 


In boxes of 3 pairs of ampoules. Hospital pack also available. 


A preparation OROVITE, containing the same B complex vitamins in high 


concentration for oral administration, is also available, In tablets and elixir. 


Iwo groups of preparations contaming the vitamin B complex in less massive 


concentration are : BECOVITE & BEFORTISS. J» tablets ampoules and elixirs. 
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In post-haemorrhagic states; as a therapeutic or precautionary 
measure during and after pregnancy; in adolescents, old people 
and those of unsound dietary habits, Ferraplex B is ideal for 
iron-deficiency anaemias of all kinds. 


It contains adequate FERROUS iron in a form yielding rapidly | 
increased and sustained haemoglobin levels. 
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2 The supplements it contains—copper, complete vitamin B complex, 
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ascorbic acid—ensure that not only the additional iron but that 
present in the diet is fully utilised for haemopoiesis. 
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It is extremely well tolerated by patients of all ages, even those who = 
usually react unfavourably to unmodified doses of iron salts. 


COMPOSITION tl 


Average daily dose of six FERRAPLEX B_ VITAMIN B COMPLEX EXTRACT: 2 grammes 
tablets contains: prepared from brewers’ yeast and including 


Aneurine hydrochloride (Vitamin B,) . 3 mg. 
Riboflavine (Vitarmn Bg). ....2++++. 6 mg. 
Nicounamide ....cccccccccecs 30 mg. 


") se P and all the other naturally occurring factors of 
ASCORBIC ACID (Vitamin C)..... $0 mg. the vitamin B complex. 


Bottles of 50 tablets: 5/3d (Retail); 250 tablets 15/6d (Basic N.H.S. price). 


G@FERRAPLEX B 


c L. BENCARD LTD - PARK ROYAL: LONDON :- N.W.10 


FERRI SULPH. EXSICC., B.P.... . I gramme 








$1 

















TRAVEL NOTES 
Taking the Family Abroad 


By PENELOPE TURING 


Jupcinc by the letters which I have received, a 
large number of readers are considering the 
question of a family holiday on the Continent 
and would like details on the pros and cons of 
different countries and districts. Here therefore 
are a few facts and suggestions which I hope 
may be of some use. 

In general the basic principles seem to me to 
be these: for children up to the age of, let us say, 
14, sea and a good bathing beach are almost 
essential; for parents reasonably comfortable 
accommodation, good food and a place where 
the children are welcome are vital to the success 
of any holiday; and finally the shorter the jour- 
ney the better, both from the financial angle and 
for the sake of the family’s nerves. 


THE BRITTANY COAST 
Nearly all these qualifications can be found on 
the coasts of Brittany. Here there are wonderful 
beaches with wide, flat sands and some of the 
safest bathing to be found anywhere. I was talk- 
ing about this to a man who knows France better 
than many of its natives, and speaking from 
experience with his own child he put Brittany 
before anywhere else. The fishing villages (fig. 
1) and small seaside resorts west of St. Malo are 
ideal for a young family, and the average one- 
star hotels can be relied on for cleanliness and 
excellent cooking. They are bare, of course, 
often simple in the extreme, but children are 
always welcomed and often can do no wrong in 
the eyes of the proprietors, which certainly helps 
the holiday atmosphere. St. Briac, just west of 
St. Malo and Dinard, is a charming example of 





Fic. 1.—The fishing fleet at Concarneau, Brittany. 


these little towns with lovely sands and a succes- 
sion of fascinating bays, each with its rock pools. 
The journey is not, perhaps, very short, but 


it is straightforward. You take the night boat 
from Southampton to St. Male (about 10 hours) 
and from there a special coach service runs to 





Morgat on the coast of Brittany. 
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the more important centres along the north 
coast: St. Cast, Erquy, Le Val André, St. Brieuc, 
Trébeurden, Trégastel and Perros-Guirec. Al- 
ternatively you can fly to Dinard. 

On the west coast there are more attractive 
places: Morgat (fig. 2), for example, and 
Bénodet where the Hotel a l’Ancre de Marine 
offers really first-class cooking. 

My own first trip abroad at the age of four 
was to another and far more sophisticated 
French resort, Le Touquet. The bathing was not, 
I think, very safe, for coastguardmen were on 
duty to rescue over-adventurous swimmers. I 
have not been there since, but a friend tells me 
that it is now much more of a family centre with 
special games and P.T. organized for children 
on parts of the beach. 


THE BELGIAN COASTAL TOWNS 
The Belgian coastal towns are another happy 
hunting ground for children, and the journey is 
shorter than that to Brittany. The day crossing 
from Dover takes 34 hours to Ostend, from 
which an electric tram service runs all along the 
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coast. There are 40 miles of unbroken sands, 
and the seaside towns vary to suit most tastes. 
Personally I would prefer to get away from the 
bustle and day trippers of Ostend to, perhaps, 
Knocke with its Siamese twin, Le Zoute. These 
are the easternmost resorts close to the Dutch 
border, and one can easily make a day trip across 
to Flushing and on to Middelburg. Knocke has 
attractions for all ages: a casino which is the 
social centre, several golf courses, numberless 
tennis courts, and so on. 

As a contrast one of the quietest places along 
this coast is Brédene, only ten minutes by tram 
from Ostend quay. Here there is a good sand 
beach backed by dunes, a few hotels and pen- 
sions and a golf course not far away; a typical 
small family resort. Just a little farther east of 
this is another small place, Le Coq-sur-Mer. 
This is a cheerful little open-air village where 
there is only a short promenade and every villa 
has its garden, for Le Coq considers flowers its 
hallmark. West of Ostend, Middelkerke is a good 
place for children, with a 6-mile promenade and 
fine sands. 

Another advantage of this stretch of coast is 
that several of the most beautiful and interesting 
cities of Belgium are within easy reach by day 
trip. Bruges which somehow never loses its fas- 
cination however many trippers crowd its streets 
or walk through the timeless peace of the 
Béguinage, Ghent, and even Brussels. From 
Knocke Brussels is only one-and-a-half hours 
by train, and a day there makes an ideal contrast 
to the seaside, including perhaps a superb and 
expensive lunch at one of the first-class res- 
taurants among the old guild houses of the 
Grand’ Place. 


ITALIAN SUNSHINE 

By this time someone has probably remarked 
that sunshine is almost as important as sea, and 
Belgium and Brittany are too far north to 
guarantee it. For warmth and sunshine Italy is 
of course one of the best choices, and with young 
children I would advise flying out. The boat and 
train journeys take 27 hours or more, which is a 
long trip even for an adult, whereas by air the 
time is reduced to 3 or 4 hours, plus of course 
journeys to and from the airport. 

At the western end of the Italian Riviera are 
San Remo (fig. 3) and Alassio; farther south and 
just north of Pisa is Viareggio, and on the Adria- 
tic coast a whole string of places south of Venice; 
Rimini, Riccione, Catto\:ca and others. All these 
have wonderful beaches which are packed with 
people at the height of the season, a good range 
of accommodation and as much colour and 
warmth as anyone could wish; in July and 
August the average 24-hour temperature is sel- 
dom below 70°F. 
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HOLIDAY CAMPS 
Where economy is a vital factor and sea and sun- 
shine outweigh the charms of luxury, a holiday 
camp is worth consideration. Cooks have their 
St. Aygulf Holiday Village on the French Riviera 
between St. Raphael and St. Tropez where you 
can stay in individual chalets (with cold running 
water), and cafeteria meals are provided in a 
central clubhouse. Many people find this solves 
the problem of an inexpensive family holiday, 
for the charges are very modest. 





Fic. 3.—The Beach at San Remo. 


There are, of course, literally thousands of 
other places on the Mediterranean shores and 
elsewhere which are ideal for children and 
grown-ups alike: the Spanish Costa Brava and 
Costa del Sol, the coast of Portugal, and so on. 
I myself would not recommend taking very 
small children, certainly not those under five 
years old, to the out-of-the-way places because 
of local difficulties such as shortage of fresh milk, 
or drinking water problems, which may crop up. 
But for older ones with a taste for adventure 
there is really no limit to the range of possible 
holidays. 

One thing, however, has to be borne in mind: 
school holiday times are much the same all over 
Europe and they coincide with the peak period 
for adult tourists also. This means that bookings 
are heaviest and prices highest at that time of 
year, so that it is important to make reservations 
at hotels, on planes and for ships’ berths as early 
as possible. 


From April 1 to October 31 there are daily flights to 
Dinard (1 hour, 55 minutes) for a return fare of {15 35.; 
from the beginning of June to mid-September mid-week 
15-day excursion returns cost {12 10s. By boat the return 
fares Southampton-St. Malo are £10 115. 3d. 1st class, 
£7 13s. od. 2nd class. For Belgium the boat crossing 
Dover-Ostend is £5 2s. return rst class; £3 18s. 2nd class. 
From May till September there are direct flights to Venice 
on Thursdays and Sa ys (2 hours, 55 minutes) for 
£41 ss. return; £33 by night flight. To Nice (for San 
the flight takes 4 hours, 25 minutes, return fare LY 155. 
A ten days’ inclusive holiday at Cook’s Holiday Village 
costs £24 15s.; children of 10-15 and 4-10 years £22 155. 
and £19 15s., respectively. 
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Gradual 
and 


. 
sustained 
Because it lowers blood pressure 
e slowly and moderately, Seominal is 
lowering useful for the treatment of the 


milder forms of hypertension in 
general practice. Symptoms such as 
of bl ood headache and dyspnoea are relieved, 
and the reserpine gives a feeling of 
relaxation and tranquillity without 


pressur e undue sedation. 


TNL 


Each tablet of Seominal contains “Luminal’ 
10 mg. (approx. gr. 1/6), theobromine 325 mg. 
(gr. 5) and reserpine (alkaloid of rauwolfia) 
0.2 mg. 





* ° ” 


The long-established product THEOMINAL 
(Luminal gr. ¢ and theobromine gr. 5) is 
available for those who prefer a formula 
without reserpine. 


BAYER PRODUCTS LIMITED 


Neville House, Kingston-on-Thames, Surrey 


Associated exporting company: WINTHROP PRODUCTS LTD. 
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Save time on urine tests with... 


GLINITEST and AGETEST 


Reagent Tablets 
for the detection of Glycosuria 


Reagent Tablets 
for the detection of Ketonuria 


Both tests performed simultaneously in 1 minute! 


Specialists, General Practitioners,Clinics and 
Hospitals in all parts of the country have 
used and prescribed *‘ Clinitest’ Reagent 
Tablets since 1947. Many valuable hours 
have been saved. Now after intensive re- 
search work and clinical trials the makers of 
*Clinitest’ Reagent Tablets have produced 
*Acetest’ Reagent Tablets for the detection 
of Ketonuria. With ‘ Clinitest ’ and ‘Acetest’ 
Reagent Tablets, reliable routine sugar and 





CLINITEST 


No external heating - No measuring of reagents 
Approved by the Medical Advisory Commit- 


tee of the Diabetic Association. The 
*Clinitest’ set, refills and accessories are all 
available under the N.H.S. on Form E.C.10. 
( Basic Drug Tariff Prices: Set 6/8 complete. 
Refill bottles of 36 tablets 2/4.) 


CLINITEST 
HOSPITAL EQUIPMENT 


An invaluable time-saver in wards 
and clinics. Write for details and 
hospital prices. 






acetone tests can be carried out simultane- 
ously in one minute! 


| _ _—— _—§ _— A A SS A | 


The advantages of 
ACETEST 


Reagent Tablets 


Quick and reliable, a single tablet provides all 
the reagents to perform a test. Low cost 
permits this tablet test to be used as a screening 
procedure or as a routine for diabetic patients. 
No danger of false positives with normal urine. 
No caustic reagents. 


TO PERFORM A TEST: 


1 Put 1 drop of urine on tablet. 


2 Take reading at 30 seconds. 
Compare tablet to colour 
chart provided. 


3 Record results as negative, 
trace, moderate or strongly 
positive. 

Supplied in bottles of 100 
tablets with colour scale. 
*‘Acetest’ Reagent Tablets 
(diagnostic nitroprusside tabs.) 
are also available under the 
N.H.S. on Form E.C.10. 
Basic Drug Tariff price 3/10 
per bottle of 100 tablets 

(with colour scale). 

REFERENCES 
(1954) ‘Clinical Tests for Ketonuria’, 

‘Lancet’ April 17th, pp. 801/804 
(1954) ‘Medicine Miustrated’ , 
May, p. 289 
(1954) ‘Practical Clinical Biochemistry’ | 
Heinemann, p. 74 

(1954) “Clinica! Tests for Ketonaria’, | 
, July 10th, p. 95 | 
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THE AMES COMPANY (LONDON) LTD. 
Nuffield House, Piccadilly, London, W.1. 
Tel: REGent 532! 


Sole distributors for United Kingdom and Eire 
DON 8. MOMAND LTD. 


4 Qyr-: House, London, W.! ® 
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Armour’s 
NEW gentle 
tranquillizer 
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Nitensar combines half- 
strength Nidar—a quadruple 
barbiturate of proven efficacy— 
with the consistent tranquil- 


lizing effect of reserpine. 





Nitensar acts within 20 minutes to 
produce a smoothly deepening and 
relaxing calm. Nitensar applies the 


modern principle of using closely-related 
drugs to obtain optimum results from 
small total doses, and there is no 
aftermath of ‘ dopiness’ because reser- 
pine’s basic tranquillization enables 
minute doses of the other drugs to be 
effectively used. 


Available in bottles of 50, 100 and 1000 tablets. 


Samples and literature supplied on request. 


NITENSAR 


Registered Trade Mark 


Nitensar is indicated in mild 
anxiety states, mild hyper- 
tension, insomnia from nervous 
tension, chronic fatigue caused 
by tension, or whenever gentle 
tranquillization is considered 
beneficial. 

Each tablet contains: quinal- 
barbitone sodium and _ pento- 
barbitone sodium 12.2 mg. 
each: butabarbitone sodium 
and phenobarbitone 4.0 mg. 
each, and reserpine 0.1 mg. 


A. 


THE ARMOUR 


LABORATORIES 
(Armour & Company Ltd.) 


Hampden Park, 
Eastbourne, England 
Telephone : Park 740 
Telegram: 


Hampden 
s: “Armolab " Eastbourne 
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Can a specific antirpaomodic overcowe 
uchaemic chawses, educe serortiwily- 
yet wot cause depremvow? 


POSITIVE answer to this question would make possible 

a confident approach to the treatment of primary 
dysmenorrhoea. Although there appears to be many factors 
involved in the aetiology of this disorder there can be little 
doubt that in a considerable proportion of cases the immediate 
cause of pain is ischaemia due to uterine muscle spasm. 
The variable response of primary dysmenorrhoea to treatment 
has led to the view that a cup of tea, two analgesic tablets and 
a lie down provides the best regime. The impracticability of this 
method and the burden it adds to industry warranted the 
search for a more specific remedy. 
Dibutamide, the antispasmodic in Femerital, has been shown 
to have a specific action on the uterus. The substance is non 
toxic and its use is not complicated by side effects in other 
systems such as hypotension and constipation. In clinical trials 
covering more than 1,000 cases the favourable response is 
over 75%. 
In order to reduce central sensitivity to pain Femerital contains 
in addition to Dibutamide, phenacetin and salicylamide; for its 
stimulant and mild diuretic effect it contains caffeine. 
Femerital thus provides a comprehensive and specific method 
for the treatment of dysmenorrhoea. 





GRAND DIBUTAMIDE 





Manufactured and distributed by 


M.C.P. PURE DRUGS LTD., 86, STRAND, LONDON, W.C.2. 
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appetite 





must be controlled 


Fat people die first — as any insurance company knows. 

To live longer, they must eat less. 

‘Dexedrine’ is the safe, effective drug for the control 

of appetite in weight reduction. ‘Dexedrine’ not only makes 
it easier for the patient to eat less, but also prevents the 
irritation and depression that so often accompany the start 


of a reducing regimen. 


° 
Dexedrine — safe, effective appetite control 


@) Smith Kline & French Laboratories Ltd. 
Coldharbour Lane, London SE5 


Samples and literature available on request. ‘ Dexedrine’ is a registered trade mark 
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LOCAL ANAESTHESIA 








INFILTRATION ANAESTHESIA de- 
mands a satisfactory spread of 
anaesthetic solution. It is especially 
valuable in the outpatient depart- 
ment in cases where general anaes- 
thesia is contra-indicated. 


A CLEAR CASE FOR HYALASE, the 
enzyme hyaluronidase. 


HYALASE greatly enhances the 
spread and absorption of the anaes- 
thetic. It can be easily combined with 
the local anaesthetic with or without 
adrenaline, producing a greater area 
of anaesthesia of satisfactory dura- 
tion. 


HYALASE can be successfully ap- 
plied whenever infiltration anaes- 
thesia is the method of choice. 


FULLY-DESCRIPTIVE 
LITERATURE is available 
and a Technical Informa- 
tion Service is always 
at your disposal. 





A clear case for HYALASE 





BENGER LABORATORIES LIMITED HOLMES CHAPEL - CHESHIRE | 
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Suggested further reading 
Blood, 1955, 10,567. Bull. N.Y. Acad. Med., 1954, 30, 81. 
J. Amer. med. Ass., 1956, 162, 197.. Ann. intern. Med., 1955, 42, 458. 
inn. intern, Med., 1953, 38, 199. J. clin. Invest., 1952, 31, 543. 
Brit. Encyl. Med. Pract., Med. Progr., 1956, P.47. i 


Imferon 


Hex Trade Mark 


BENGER LABORATORIES LTD., HOLMES CHAPEL, CHESHIRE * PIONEERS IN PARENTERAL IRON THERAPY 
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REMEMBER AURALGICIN : 
in children and adults, it relieves pain rapidly — and safel; 











The ephedrine in AURALGICIN produces decongestion, Combined with anhydrous 
glycerin, it reduces pressure —and relieves pain. Discomfort from irritation and 
pain is entirely eliminated by the dual analgesic ettect of benzocaine and chlorbutol. 
Potassium hydroxyquinoline sulphate not only takes care of a wide range of 
pathogens but, together with glycerin, provides an effective barrier against re-inva- 


sion. Presentation: In bottles containing 12.5 ml. Price (Basic NHS): 2/9 per bottle. 


be veady with Auralgicim’ 


(wawoen) 8ENGER LABORATORIES LIMITED * HOLMES CHAPEL * CHESHIRE *Trade Mart 
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“ But that’s just the point, Mr. Baxter... 


... it’s quite important to remember the difference between the two. 
Globin insulin contains a foreign protein, globin, to modify the action of the 
insulin, whereas 1.Z.S. contains no protein or peptide, other than the insulin 
itself. Let me stress once again, gentlemen, that the prolonged effect of 
1.Z.S. depends entirely on the appropriate adjustment of the particle size of the 
zinc insulin compound. It is because the effect of I.Z.S. is independent 
of any modifying protein, that allergic reactions following its use are 
practically unknown. That is precisely why I.Z.S. is so suitable as the 
single daily injection of insulin in about 90 per cent. of diabetic patients. 
Any other questions?” 


1.Z.S. A.B. Vials of 10 c.c. 


J C . 4r 
40 or 80 units per c.c nsulin AB 
1.Z.S. (Amorphous) A.B. Vials of 10 c.c = bo 24 
40 or 80 units per c.c 7 unc 
1.Z.S. (Crystalline) A.B. Vials ¢ c.c - 
come ances: Suspension AB. 





Joint Licensees and Manufacturers : 
ALLEN & HANBURYS LTD THE BRITISH DRUG HOUSES LTD 
LONDON E2 LONDON NI 
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du MAURIER 
the filter tip 
cigarette 


CORK TIP IN THE RED BOX 
PLAIN TIP (MEDIUM) IN THE BLUE BOX 
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W hat Security for your money, of course 


... the ability to make payments 
by cheque . . . advice when you 


do you need it... yes. But when you bank 


with the Westminster you become 
ex ect entitled to many more services than 
p these. Did you know, for example, 
that the Westminster can make 
from your your money available to you almost 
anywhere in the world; that it will 
9 pay regularly-recurring items 
bank * for you automatically; that it can 
obtain for its customers expert 
advice in matters of investment 
and foreign trade; that it will act 
as your Executor or Trustee. Your 
account at the Westminster Bank 
is the key to all these services—and 


that is a convincing reason why . . . 





You should bank with the 


WESTMINSTER 


WBSTMINSTER BANK LIMITED 
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An 
ORAL treatment 
for Piles 


B peat oral route to the rectum and anal canal has obvious 


advantages and is now a practical proposition. 


Recent clinical trials* have shown that most patients with attacks 
of *‘acute piles’’ and ‘‘bleeding piles’’ obtain symptomatic relief 
with Parmacetyl Tablets. These tablets contain a special wax, ceta- 
ceum or cetyl palmitate, which passes through the bowel unchang- 
ed and exerts an anti-inflammatory and demulcent effect on the 


swollen haemorrhoidal veins. Seeesocoesososusese eeoceeeeeeee . 


Objective as well as subject- Samples and further information will 
gladly be sent on request to: 


ive improvement is apparent ; . 
in early cases without prolapse : E.G.H. LABORATORIES LTD ; 


and even in chronic cases, : 52 PERU ST, SALFORD 3 

where the pile mass remains : MANCHESTER : 
outside the sphincter, patients; (Makers of : 
report remarkable subjective +: Algesal Anti-Rheumatic Balm) : 


reliefofsymptoms = Stet teeeeeees evescccescccoecees 


* ‘*Treatment of Haemorrhoids’’ —Practitioner, Vol. 178, Feb. 1957 


PARMACETYL Tablets 


FOR THE ORAL TREATMENT OF PILES AND ALLIED CONDITIONS 
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= oral route to the rectum and anal canal has obvious 


advantages and is now a practical proposition. 


Recent clinical trials* have shown that most patients with attacks 
of ‘‘acute piles’ and ‘‘bleeding piles’’ obtain symptomatic reliet 
with Parmacetyl Tablets. These tablets contain a special Wax, ceta- 
ceum or cetyl palmitate, which passes through the bowel unchang 
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A new analgesic, anti-inflammatory 
and urico-eliminatory compound 


Colchipirine successfully combines and enhances the well- 
known properties of colchicine and aspirin, assisted by 
Vitamin B,, in the treatment of chronic rheumatism and 
gout. ; 

Colchipirine is an outcome of extensive American and 
European research into the pharmacology of colchicine 
and acetylsalicylic acid, which has given a new under- 
standing of the therapeutic action of these classical remedies 
for gout and rheumatism. 

Colchipirine is well tolerated and so permits sustained 
administration. It has been used with very favourable 
results in extensive clinical trials. In packings of 60 and 
400 glutinized tablets. 


Samples and literature will be supplied on request. 
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Piriton 


FOR EXPECTORANT COUGH THERAPY 
PIRIEX, a combination of an antihistamine of low 
toxicity with accepted expectorant drugs, effectively 
liquefies tenacious sputum and aids its prompt re- 
moval. Piriex is suitable for administration to chil- 
dren and adults, 


FOR ROUTINE ANTIHISTAMINIC THERAPY 
PIRITON TABLETS containing 4 mg. of Piriton 
; nae 4 antihi ; ide disti 
symptomatic relief of allergic symptoms in hay fever, 
hiniti ears : ic odema, 
insect bites, etc. 


FOR PARENTERAL ANTIHISTAMINIC THERAPY 
PIRITON INJECTION, containing 10 mg. Piriton 
maleate per. c.c is indicated for the prevention and 
treatment of reactions due to penicillin, other par- 


FOR PEDIATRIC ANTIHISTAMINIC THERAPY 
PIRITON SYRUP is the ideal form of administration 
for antihistaminic therapy to children of all ages. It is 
compatible with many drugs and its use as a base is 
often advisable when it is desired to administer med- 
ications to which the patient is known to be allergic. 
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